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THE SUBJECT AND TASKS OF EPIDEMIOLOGY 

The Subject of Epidemiology. Epidemiology deals with 
infectious, or, in a broader sense, communicable diseases of 
man. These diseases differ essentially from other pathologi- 
cal conditions affecting human beings in that they are caused 
by living organisms— bacteria, protozoa, fungi, viruses, 
helminths and arthropoda which are parasitic on and patho- 
genic for man. The organisms causing communicable diseases 
in man arc the subject of study by many branches of biolog- 
ical and medical science (microbiology, virology, helmin- 
thology and others); however, epidemiology studies certain 
aspects of the existence of these organisms— for example, 
why and how certain biological species became the patho- 
genic agents of human diseases, what peculiar features in 
man’s social life and activities promote the cxislonce of 
these organisms at the present time. These questions are 
largely of an ecological nature and therefore epidemiology 
might be defined as the ecology of the pathogenic organisms 
of communicable diseases in human society. 

This definition, however, by no means exhausts the 
subject-matter of epidemiology. A communicable disease 
occurs as a result of the interaction between the pathogen 
and the human organism under specific environmental 
conditions. This interaction is the essence of the infectious 
process studied by many branches of medical vscience (gener- 
al pathology, immunology, clinical study of infections, 
etc.). Some questions in the theory of infection have a 
direct bearing on epidemiology. For example: what is the 
route the pathogen takes on entering or leaving the organ- 
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ism; what is the degree and duration of immunity acquired 
after an infection? We may, therefore, also define epidemi- 
ology as a science dealing with the mechanisms involved in 
the occurrence of communicable diseases in man. 

This definition, too, fails to cover the subject-matter of 
epidemiology completely, since specific infectious diseases 
do not exist in isolation from one another, but are closely 
interconnected. To illustrate this we may cite three exam- 
ples— a case of measles in a kindergarten, group food- 
poisoning, and several cases of brucellosis in a community. 
Measles occurred after a child had been in contact with an 
infected person; food -poisoning occurred after a group had 
eaten insufficiently boiled meat contaminated with salmo- 
nellae; cases of human brucellosis appeared after contact 
with cattle infected with brucellae or after ingestion of 
brucella-contaminated dairy products. In all these instances, 
it is possible to establish the causes linking those specific 
cases of disease. Therefore, epidemiology may also he defined 
as a science dealing with the means whereby infectious 
diseases spread amongst human beings. 

This definition, too, does not cover the entire field of 
epidemiology. A knowledge of the means by which in- 
fluenza spreads does not serve to explain the widespread epi- 
demics, or even pandemics, of this disease which occur from 
time to time, such as the pandemic of 1957, which involved 
approximately one thousand million people. Likewise, a 
knowledge of the means by which polioTnyelitis spreads is 
not sufficient to account for the steady and general in- 
crease in the incidence of this disease during the first post- 
war decade. All of these questions must be answered by 
epidemiology, which may also be defined as a science 
studying the causes of the outbreak and subsidence of epi- 
demics. 

Even this does not exhaust the tasks confronting epide- 
miology. Since it is not only a science but is also concerned 
with practical activities, it elaborates prophylactic meas- 
ures for the control and prevention of infectious diseases 
based on the scientific study of the previously numerated 
subjects. 

Epidemiology is thus the science of the laws governing 
the appearance and spread of communicable diseases in 
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human society and of prophylactic measures designed to pre- 
vent them. 

This definition of epidemiology as a branch of medical 
science and as an aspect of man’s practical activities indi- 
cates its connection with other sciences and the system 
of public health services. These sciences are, first, micro- 
biology (including virology and immunology), parasitology, 
epizootology, general pathology, the clinical study and 
therapy of infectious diseases, a number of special clinical 
subjects (surgery, venerology, dermatology, and others), as 
well as various aspects of hygiene. Epidemiology comes 
within the purview of public health services as it is closely 
connected with applied hygiene (sanitary-epidemiological 
matters) and occupies a prominent place in the practical 
activities, not only of epidemiologists and specialists in 
infectious diseases and hygiene, but also of therapeutists, 
pediatricians, obstetricians, gynecologists and surgeons, 
as well as more specialised branches of medicine. 

The Methods of Epidemiology. Epidemiology has its own 
methods of investigation, and at the same time also makes 
wide use of methods employed by other sciences. 

The principal methods of epidemiological investigation 
are the epidemiological survey and epidemiological experi- 
ment. The epidemiological survey may be concerned with 
one ca.se, a group of cases, an outbreak of disea.se or an 
epidemic and, finally, it may be concerned with a definite 
territory and be conducted for a more or loss lengthy period 
of time. The epidemiological survey aims at obtaining data 
necessary for understanding the causes of the appearance of 
disea.ses and for elaborating measures to stop their spread. 
Usually, in addition to the information obtained by the 
physician from the patient and his contacts and from a 
visit to the patient’s hou.se and place of work, other inve.s- 
tigations must be undertaken: namely, microbiological, 
serological, clinico-diagnostic (in order to establi.sh a 
correct diagnosis and a.scertain the presence of infection in 
the patient’s contacts), hygienic (to determine the possible 
role played by water, food and other environmental factors 
in the transmission of the disease), statistical (in cases 
of an outbreak on a mass .scale), epizootological and para- 
sitological (in cases of infection transmitted by domestic 
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and wild animals), etc. The scope and nature of an epide- 
miological survey (as well as of the additional methods of 
investigation) vary with the diagnosis of the disease, the 
number of cases and the conditions under which the disease 
occurs. On the basis of the results of an epidemiological 
survey, practical measures are instituted to prevent the 
occurrence of the disease or its further spread. 

The epidemiological experiment is employed to test the 
effectiveness of one or another method of disease control. 
Following laboratory tests, prophylactic vaccines, sera 
or antibiotics are put to the final tost by epidemiological 
experiment. This also applies to any other method of com- 
bating infectious diseases-— isolation, disinfection, segre- 
gation, etc. — the effectiveness of which may also bo judged 
by epidemiological experiment. A sufficiently large 
group of people, living as far as possible under similar 
conditions, is carefully selected for purposes of epidemiolog- 
ical experiment. This group is usually divided into two 
numerically similar groups; tho trial group is subjected to 
the action of tho factors being tested, while the control 
group is not. The effectiveness of this factor is then 
determined by a comparison of tho incidence of disease 
in tho trial and in tho control groups after a statistical 
analysis of the results of observations made on both 
groups. 

Surveys and experiments are not the only methods of 
investigation msed in epidemiology. Statistical analysis 
of the incidence of infectious diseases is of especial im- 
portance. Tho majority are distinguished by seasonal dis- 
tribution, different reactions of various age groups, some 
infectious illnesses mainly affecting children, and also the 
uneven geographical incidence of diseases. A comparison 
of statistical data collected over a period of several years 
will show the tendency of a disease to decrease or increase 
in incidence, or to fluctuate periodically. All those data 
are indispensable for the correct planning of measures to 
control and prevent infectious diseases. Working without 
the aid of statistics in epidemiology is tantamount to 
working in tho dark. 

The method of comparative-historical analysis in epide- 
miology is used to study the evolution of infectious diseases^ 
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the distinctive features of epidemics in various historical 
epochs, their connection with the socio-economic structure 
of human society, etc. The method of comparative-liistorical 
analysis is also extremely important in evaluating the 
possibilities of stamping out a given infectious 
disease. 

Epidemiology makes generous use of the methods of 
investigation employed by allied disciplines- microbiology, 
general pathology, parasitology, etc., and these methods 
are frequently instrumental in solving purely epidemiolog- 
ical problems— for example, establishing the required iso- 
lation period for an infectious patient, determining the 
routes of transmission of an infectious disease, discovery of 
a vector of an infectious disease, etc. 

Epidemiological methods of investigation are, in their 
turn, used in other fields of medical research. Recently, 
those methods have come to bo employed in investigations 
of non-infectious diseases: cancer, hypertension, cardio- 
vascular diseases, etc. Sometimes wo oven hear the expres- 
sion “the epidemiology of non-infectious diseases” applied 
to the incidence of cancer or atherosclerosis in different 
ago or occupational groups of the population, or when at- 
tempting to elucidate the effect of living conditions on 
the incidence of such diseases. Clearly, the use of epidemio- 
logical methods of research in the study of non-infectious 
diseases, while quite justified, does not im])ly an expansion 
of the subject-matter of epidemiology as a science 
and, therefore, the use of the term for other purposes is 
purely optional and cannot bo considered as strictly 
scientific. 

A Brief History of Epidemiology. Epidemiology is both 
a very ancient and a comparatively young science. It may 
be considered old because even in ancient times, when man- 
kind was faced with communicable diseases, people began 
to work out primitive methods of combating them. It may 
be considered a young science because its real development 
started with microbiology, after the great discoveries made 
by Pasteur and other scientists of that period. 

Although in ancient times infectious diseases were ascribed 
to the work of demons, many anti-epidemic measures 
were worked out empirically. For instance, variolation 
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(artificial smallpox inoculation) was used in China about 
1,000 B. C., and iji India, round about the same time, avoids 
ance of contact with rats was recommended in order to 
lessen the risk of plague, while in a number of Asian coun- 
tries, lepers were banished from the community. 

The level of culture of both ancient Greece and Rome 
made possible the understanding that live contact with dis- 
ease was a cause of epidemics. This concept, met within the 
works of Hippocrates (5th-6tli centuries 13. C.), was fur- 
ther elaborated by Lucretius (1st century B. C.). These 
generalisations were based on observations of numerous 
epidemics which occurred in the ancient slave states (Hippo- 
crates wrote a special book on epidemics). 

Tins same idea was prompted by the outbreaks of epidem- 
ics of grave infectious diseases that occurred during feudal- 
ism, especially in the 14th and 15th centuries, when epidem- 
ics of plague, smallpox and typhus fever assumed devastat- 
ing proportions. It was during this period tlmt the concept 
of the live contact as the cause of communicable diseases 
was clearly formulated in the works of outstanding 
physicians— tlie Veronese Fracastoro (1483-1553) and the 
Englishman Sydenham (1624-1089). Quarantine and other 
anti-epidemic measures were introduced at that time, 
after their effectiveness had been confirmed by practical 
experience. 

The Industrial Revolution and the development of 
capitalism lent an impetus to the development of many 
sciences, including the science of epidemiology, because 
the inception of this new socio-economic formation was 
accompanied by outbreaks in city slums of epidemics of 
intestinal infections, parasitic typhus fevers and tubercu- 
losis, and by the appearance of new diseases in b]uropean 
countries (cholera and yellow fever). At the end of the 
18th century Jenner (1749-1823) discovered a method 
of preventing smallpox by inoculation with vaccinia 
(cowpox). 

It was during this same period that epidemiology arose 
as a science in Russia where, after the reforms introduced 
by Peter the Great, economic development began making 
fast progress. Increased contacts with other countries, as 
well as wars, were instrumental in introducing plague, 
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typhus fever, smallpox and other diseases into Russia. One 
of the first Russian epidemiologists, Danila Samoilovich 
(1724-1810), convinced that the pathogenic agents of com- 
municable diseases were living organisms, tried to discover 
them with the aid of the microscope. He helped to combat 
an epidemic of plague in Moscow (1771-72), organised a 
quarantine service in the Black Sea coast area, fought in 
the wars and won world-wide recognition for his works 
on epidemiology. 

Epidemiology was given a new basis and a colossal im- 
petus following the discoveries of Louis Pasteur (1822- 
1895), Robert Koch (1843-1910), Ilya Mechnikov (1845- 
1916) and their followers, who proved the microbial etiology 
of infectious diseases. A knowledge of the pathogens of in- 
fectious diseases not only made possible an exact study of 
their epidemiology but also provided medicine with now 
weapons in the fight against disease — vaccines and 
sera. 

Amongst the Russian scientists who conlributod to the 
development of epidemiology, mention must J)e made of 
G.N.Minkh (1836-1896) and 0.0. Mochutkovsky (1845- 
1903). Those scientists infected themselves with relapsing 
fever and typhus fever and established the presence of the 
pathogenic organisms of those diseases in the blood stream. 
They rightly concluded that these diseases were transmitted 
by blood-sucking insects. The name of Ilya Meclniikov is 
associated with the modern concept of susceptibility and 
immunity to infectious diseases. The discovery of viruses 
is the achievement of 1). 1. Ivanovsky (1864-1920). S. P. Bot- 
kin (1832-1889) was not only an outstanding specialist in 
internal and infectious diseases, ho was also an epidemiolog- 
ist whose ideas on the nature of infective hepatitis wore 
years ahead of those of his contemporaries. P. P. Borovsky 
(1863-1932) discovered the pathogenic agent of leishmaniiisis 
(1898), a disease subsequently named after the English 
scientist Leishman. Mention should also bo made of the 
research done by B. K. Vysokovich (1854-1912) in the field 
of plague epidemiology, by G. N. Gabrichevsky (1860-1907) 
on diphtheria (serotherapy) and scarlet fever (streptococcal 
etiology), by I. G. Savchenko (1862-1932) on cholera (ente- 
ral immunisation), etc. N. F. Gamaleya (1859-1949) is 
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well-known as the author of 
numerous researches on various 
questions of epidemiology and 
microbiology. 1. D. Deminsky 
(1864-1912) discovered the role 
of susliks or gophers {Citellus 
citellus) in the epidemiology 
of plague. Having contracted 
the pulmonary form of plague 
in the course of his experi- 
mental work, he cabled back 
to headquarters, requesting 
that he be considered a case 
of experimental plague infec- 
tion contracted by contact 
with susliks and that his body 
be autopsied with that in 
mind. D. K. Zabolotny (1866-1929) established the role 
of tarbagans in the epizooliology of plague. N. N. Klod- 
nitsky (1876-1938) described cases of plague in camels. 
L. A. Tarasevich (1868-1927) is known for his research 
into the epidemiology of typhus fever and tuberculosis. 
Ho organised the production of vaccines and sera in the 
U.S.S.R. Y. M. Martsinovsky (1874-1936) investigated the 
epidemiology of malaria, tick-borne relapsing fever and 
leishmaniasis, and was the first to organise an anti-malaria 
service in the U.S.S.R. 

Soviet Epidemiology. In the history of the development 
of epidemiology, the Soviet period deserves special mention, 
not only because after the October Revolution our medical 
science developed rapidly, but also because the theoretical 
and practical aspects of anti-epidemic work are closely 
connected with the socio-economic conditions in a 
country. 

There are many references in Marxist-Leninist classics 
to the social factors which contribute to epidemics of 
infectious diseases. In capitalist society, exploitation 
of the workers and the poverty in which they live create 
conditions favourable to the spread of infectious diseases, 
particularly in colonial and economically dependent coun- 
tries. It is clear that cognition of the laws governing the 
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spread of infectious diseases 
and the elaboration of effective 
measures against them also 
depends on the introduction 
of social reforms. It Is in 
these contradictions that rea- 
sons must be sought to account 
for some fallacious views ex- 
pounded i n epid emi ology , 
based on idealistic concepts. 

Soviet epidemiology is based 
on a materialistic outlook, 
dialectical materialism. Epi- 
demiology, just as any other 
medico-biological science, 
must proceed from the Dar- 
win concept creatively ap- 
plied. (We have in mind 
Darwin’s theory of evolution 
and its further development by K. A. Timiryazev, 
I. V. Michurin and other materialist biologists.) 

Outstanding among Soviet epidemiologists were D. K. Za- 
bolotny, who wrote the first manual on epidemiology; 
Y. N. Pavlovsky, who developed the theory of natural 
foci of infectious diseases and K. I. Skryabin, who developed 
the theory of helminthiases. Founders of departments in 
medical schools and authors of toxi books on epidemiology 
were G. F. Vogralik (1935), V. A. Bashenin (1938), 
M. N. Solovyov (1930) and L. V. Gromashevsky (1941). 
It should not be thought, however, that only these few 
scientists are responsible for the development of epidemi- 
ology. It is the result of the collective efforts of numerous 
research workers and practical epidemiologists. The pooling 
of their efforts created Soviet epidemiology and its practical 
application in the sanitary-epidemiological services. 

In other socialist countries epidemiology was developed 
with the aid of K. Raska (Czechoslovakia), M. Kaeprzak 
(Poland), D. Bratovanov (Bulgaria), and others, as well 
as by the sanitary-epidemiological services of these countries. 

The Significance of Epidemiology. The spread of infec- 
tious diseases and the extent to which epidemiologically 
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effective public health measures 
to combat them are developed, 
are of considerable economic 
significance. The Soviet Union 
provides a good number of exam- 
ples of the effect of anti-epidemic 
measures. Since 1917 diseases 
such as smallpox, cholera, plague, 
relapsing fever, dracunculosis 
(dracontiasis), etc., have been 
stamped out. Today epidemic 
forms of typhus are practically 
non-existent. Malaria has been 
wiped out. Yet only recently these 
terrible diseases caused great dam- 
age to the economy of the coun- 
try, to say nothing of their high 
mortality rate and the terrible 
sufferings that they inflicted upon people. In 1897 there 
were 300,000 completely blind people in Russia, half of 
whom had lost their eyesight as a result of smallpox, 
trachoma or gonorrhea. According to Globa’s calculations, 
an annual expenditure of 30 million rubles was required 
even for the most miserly maintenance of this army of the 
blind. In quoting this, L. V. Gromashevsky reminds us that 
in those years the total annual budget for the Ministry of 
Public Education was 80 million rubles. In 1946 there were 
3.3 million malaria sufferers in the U.S.S.R.; owing to 
the application of effective measures for the control of the 
disease, by 1960 it had been eradicated, which, by the 
most modest calculations, has meant an annual economy 
of 330 million rubles. 

However, oven today numerous infectious diseases are 
still widespread and occasionally cause large epidemics, 
the most notable being influenza. The inlluenza pandemic 
of 1957, apart from exhibiting an extremely high morbidity 
rate, caused considerable economic damage throughout the 
world. It was calculated that in the U.S.S.R., for instance, 
over two thousand million rubles were paid out in sickness 
benefits. 

The significance of measures against epidemics increases 
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greatly in times of war, when as 
a result of the disruption of the 
normal life of the country, there 
are more frequent epidemics. In 
the past, wars were invariably 
accompanied by epidemics of 
infectious diseases both in tlie 
rear and at the front, and the 
losses suffered by troops duo to 
epidemics wore often greater tiiaii 
those sustained in combat. The 
last two world wars were no ex- 
ception to this rule although in 
the Second World War the epide- 
mics were not so devastating 
because of the progress made l. y. gromashevsky 

by epidemiology and the effec- (born in iss?) 

tiveness of sanitary measures. 

This was especially evident in the U.S.S.R., whore it 
was possible to prevent the spread of infection amongst 
the troops and civilian population by the energetic anti- 
epidemic measures taken by our health-protection organisa- 
tions. 

At the same time the weakness of the anti-epidemic 
services in Hitler’s army was one of tlie reasons for the 
serious outbreaks of typhus, dysentery, infective iiopatitis^ 
etc., that affected the army and some of tlie areas in 
Germany’s rear. 
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THE THEORY OF INFECTION 

Definition of Infection. Infection or infectious process 
is the interaction of a pathogenic parasite, the pathogenic 
agent of disease, with a human or animal organism under 
certain onvironmcnlal conditions. 

However, other meanings are frequently ascribed to 
the word “infection”. When we say that “the infection is 
localised in the liver”, we are referring to the pathogen 
of this infection; the words “infecting agent” are used in 
the same sense. In the phrase “Infection was transmitted 
by milk”, the transmission of an infectious entity is meant. 
The word “infection” very often denotes an infectious dis- 
ease (“Dysentery is an intestinal infection”). Finally, the 
word “infection” is also used to describe an epidemic proc- 
ess (“There was an increase in the incidence of intestinal 
infections”). All these uses of the term “infection” are 
inaccurate and should be avoided. The original meaning 
of the word should be preserved. Unfortunately this is not 
an easy task since different interpretations of the word “in- 
fection” have become deeply rooted in both medical litera- 
ture and in everyday speech. 

The main and the most important manifestation of in- 
fection is an infectious disease, i.e., the development of 
an infectious process in which pathogenic agents enter an 
organism, propagate there and interfere with the organism’s 
normal vital activities as a result of morphological and 
functional damage. Or, on the other hand, an infection 
may run its course without any apparent clinical mani- 
festations— asymptomatically. 
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Fig, 1, Parasitism in plant and animal world 

Animals. ^-Protozoa* 1 — Fla^cllata, i’- KIii7oi)0(la, J- Sporo'/oa, 4 In- 
fusoria; //--Sponges; /// — CocU''nlerat.i; IV- Worms — Flat woriris (IMatodos): 
.5— Trematoda, 6'— 'I’apcworms; //--round worms 7- -round wtunis, .v- Nemaloda; 
(’—Annelida: w- Fcliinorliyiichus, JO- l.ceches; V’— Vermoide.i; \ /- Artliropoda; 
A— Branchiala- //-Crustacea;//- Trachcala. /:;— Inseels, ^;--Aracllida; V//-- 
Mnlliiscs; V///-* Ecliinoderinala; IX- Cliordal.i. 

Plants. 7— Myxoniyceles; //— Schizopliyla; / / - liaeleria; ///--Rc«l algae; 
/V— Creon algae; V — Diatoina; VI — Brown alga«^; VI I - Fungi /.'J -Kiiinycclos, 
ir, — Pliycornyccles; I7- Ascomycctcs, /,v— Basnlomycctes, /v Imperfect fungi; 
V///— Moss forms: /A' — Ferns; AC- Cymnospcruious; A’/— Angiosperinous; 

0(7 —Viruses 


Infection and Parasitism. Infectious diseases differ from 
other diseases afflicting man and animals in that their 
pathogens are living organisms, parasites. The specific 
nature of the pathogenic organism as a biological species 
determines the specific nature of the disease which it causes. 

The pathogenic organisms of infectious diseases which 
afflict human beings belong to various groups of the plant 
and animal worlds (Fig. 1). A considerable number of dis- 
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cases arc caused by viruses which occupy an intermediate 
position between plants and animals (influenza, tick-borne 
encephalitis, infective hepatitis). The pathogens of bacte- 
rial diseases (dysentery, plague, diphtheria) belong to the 
plant world and many diseases (ringworm, favus histo- 
plasmosis) are caused by pathogenic fungi. Tho pathogens 
of protozoic infections (malaria, aniobia.sis, kala-azar), as 
well as multicellular parasites— holininthes (ascariasis, 
echinococcosis, .schistosomiasi.s) and tiio arthropoda (sca- 
bies)— all belong to the animal world. Infectious disea.scs 
are those caused by microorganism.s (viruses, bacteria, 
fungi, protozoa), while diseases caused by multicellular 
parasites are called invasive disca.ses or infestations. Despite 
the vast differences in biological characteristics and position 
in (axonomy, all pathogens of infectious diseases have 
one feature in common, they arc all parasites. 

Infectious diseases resulted from the evolution of para- 
sitism, and in the long course of the evolution of man and 
animals, the pathogens of infectious diseases developed 
from those parasites which were pathogenic and inhabited 
the host’s organism for a more or less lengthy period of 

time. , . , . , 

In biology, parasites arc defined as those biological 
species which exist at the expense of certain other species 
and arc biologically and ecologically closely connected 
with them throughout their life span. Parasites subsist 
on the fluids, tissues and products of the vital activities 
of their hosts. They may inhabit the host’s organism per- 
manently or temporarily (Y. N. Pavlovsky). 

Parasitism is an historical phenomenon. There arc a 
great number of intermediate forms between free-living and 
parasitic species. Therefore, the series of freely moving 
species, the facultative parasite to the obligato parasite, 
represents different stages in the development of parasitism. 
These intermediate forms are met with almost constantly in 
tho study of close “relatives” of the pathogens of infec- 
tious diseases. 

The development of a biological species which has become 
parasitic is intimately affected by the evolution of its host. 
Changes in the conditions of existence of a biological .species 
whose organism is host to a parasite, provide a stimulus 
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for the parasite’s evolution along lines which ensure the 
preservation of the given parasitic species. Thus, the devel- 
opment of a parasite is, first, influenced by its host’s organ- 
ism (medium of the first order) and, secondly, by condi- 
tions under which the host lives (medium of the second order), 
while the reactions of the host’s organism also evolve in 
response to the development of the parasite within il. 

It may then be said that existing infectious diseases 
are the result of a long-term evolutionary process under- 
gone by parasites and by the organism’s reactions in response 
to the parasites’ invasion. This evolutionary process is 
still proceeding. 

The Evolution of ParasiU's and Tludr InhuToIationships 
with Higher Organisms. Many species of microorganisms, 
whose ancestors inhabited water and soil, gradually became 
adapted to existence in an animal’s organism and begaii 
their existence as parasites. At first parasitism was acciden- 
tal and temporary; later it acquired an obligate character 
as a result of which the organism of the animal’-host became 
the only medium suitable for the existence of the parasite 
inasmuch as the parasite, by adapting itself to living 
within an animars organism to a greater or lesser degree, 
lost the properties indispensable for its existence in any 
other environment. The organism of the animal liost took 
the place of this environment. Groups of related micro- 
organisms ore to be found at the present moment that 
represent different stages in the evolution of parasitism. 

For instance, the intestines of man and animals are inhabited l)y 
the obligate parasite Escherichia coli (Eact. coli commune) and by 
its numerous varieties. Outside .the human or animal organism, Ukj 
coli bacillus can exist a comparatively short time — for several weeks -- 
and then it usually dies. Tiierefore, the presence; of ]iact. coli commune 
in water and soil indicates recent fecal pollution. Together with coli 
bacilli, it is sometimes possible to find in the intestines a related 
species, Aerobacter aerogenes (liact, coli acrogenes)^ whicli, if it enters 
soil or water, may remain active for several montlis given favourable 
conditions, e.g., the presence of organic substances. Therefore, tin; 
presence of Bact. coli aerogenes in water or soil in the absence of Bact. 
coli commune is indicative of old fecal contamination, (iram-nega- 
tive bacteria related to the above-niention(;d species may be found 
in soil and water which tliey normally inhabit; and on entering the 
intestines, they perish almost immediately. Thus, gram-negative soil 
and water bacteria, Bact. coli aerogenes^ and Bad. coli commune 
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are, in a way, stages in tlie evolution of a group of related species - 
from saprophytic, free-living forms (soil and water bacteria), through 
facultative parasitism (Bact. coli aerogenes) to obligate parasitism 
(Bact. coli commune). 

Another example is the relationship between lactic acid bacteria 
and streptococci whose genetic kinship has recently been established. 
Lactic acid bacteria are widely spread in nature, as are the leukouos- 
tocs or the so-called acidilactici streptococci which are closely related 
to them. Evidently, these saprophytic forms developed into various 
species and varieties of streptococci which are constant inhabitants 
of the skin, the mucous membranes of the respiratory tract and of 
the intestinal tract of man and animals (especially streptococci and 
enterococci). As distinct from saprophytic leukonostocs, streptococci 
are strict parasites and perish very quickly outside the animal or 
human organism. 

The transition from the saprophytic to the parasitic mode 
of existence is accompanied by the loss of adaptive mecha- 
nisms and functions, necessary and useful during the organ- 
ism’s separate existence, and the acquisition of mecha- 
nisms and functions necessary and useful for parasitic 
existence. 

Thus, the coli bacillus, after becoming a parasite inhabiting 
the intestines of man and animals, lost its numerous enzymes whicii 
enabled it to digest simple organic compounds. These enzymes can 
be found in related somisaprophytic forms (this principle is the basis 
for the differentiation between coli aerogenes and Bact, coli 

commune by means of the acetylinethyl-carbinol formation reaction). 
In streptococci, as compared with leukonostocci, the enzyme systems 
required for saprophytic existence are still further reduced. At tlii‘ 
same time, the streptococci liave developed new functions, for exam- 
ple, a capacity to cause hemolysis of erythrocytes, not possessed by 
leukonostocs, etc. 

Adaptation to a parasitic existence is accompanied by 
profound changes in the biological properties of microor- 
ganisms, as a result of which the organism of the host be- 
comes the only possible medium for their existence, except 
for the artificial media created under laboratory conditions. 

In their initial stages of evolution microorganisms inhabit 
the skin, the cavities of the organism that communicate 
with the environment, the gastro-intestinal tract and the 
respiratory tract, and their mucous membranous linings. 
The microorganisms feed on the contents of the intestines, 
niucoral secretions and dying cells. Many parasitic organ- 
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isms still exist in the integuments and cavities of the organ- 
ism, while other parasites penetrate more deeply into 
the organism— into the epidermal tissues and the blood, 
into the internal organs, etc., finding more favourable 
conditions of existence there. As a result, niimei’oiis fungi 
developed the ability to live as parasites on the epidermal 
tissues of the skin and the hair; Entamoeba histolytica 
inhabits tlie raucous membranes of the intestine, and he- 
molytic streptococci are to bo found in the lyinpli nodes 
of the nasopharynx, etc. Examples of deep penetration of 
parasites into the organism are the parasitism of the plas- 
modium of malaria in erythrocytes, of rickettsia in the 
endothelium of blood capillaries, of tuberculosis bacilli 
in the tissues of internal organs, etc. 

Some parasites, as they became adapted to their parasitic 
existence in the tissues of the host, turned into very special- 
ised species, which were able to exist and propagate in 
certain tissues only. So much so that, for instance, the 
pathogens of ringworm can propagate solely in the 
epidermis and the hair; in deeper layers of tissue they die. 
The parasite of malaria develops only in erythrocytes 
(excluding the extra-erythrocytic stage of its development); 
the dysentery bacillus grows only in the walls of the in- 
testine, etc. This specialisation in parasites is sometimes 
termed tissue tropism. Tissue tropism is especially marked 
in viruses which are strict intracellular parasites. The 
virus of trachoma can develop only in the conjunctival 
epithelium of the eye, influenza viruses arc found solely 
in the epithelium of the respiratory tract and the virus of 
tick-borne encephalitis, in cerebral tissue. 

In the course of its evolution, the pathogenic parasite 
frequently adapted itself to parasitism in organisms of 
quite definite biological species of hosts; e.g., typhoid 
bacteria arc parasitic solely in the human organisiri; the 
virus of foot-and-mouth disease develops predominantly in 
the organism of the ungulates; different species of malaria 
plasmodia have quite definite hosts— human beings, mam- 
mals, birds. 

However, besides those forms which became narrowly 
specialised, there are numerous parasil(^s that have adapted 
themselves to parasitism in the organism of many biological 
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species, not infrequently very remote from each other in 
the biological hierarchy. Thus, the virus of rabies may be 
parasitic in the organism of any mammal; the virus of psit- 
tacosis occurs in the organism of birds and human beings; 
numerous parasites of human beings, mammals and birds 
are at the same time parasitic on arthropoda. In this last 
case, however, we are dealing with a peculiar type of special- 
isation involving a change of host. 

The interrelationship of microorganisms and hosts which 
developed in the course of evolution may be quite varied. 
In some cases, microorganisms occur on the surface of the 
skin and mucous membranes, or in the lumen of the intes- 
tines and arc neither harmful nor useful to their hosts; they 
feed on excreta or on the contents of the intestines and, 
in essence, lead a saprophytic type of existence. Examples 
of such relationships are the many species of non-pathogcnic 
protozoa (amoebae, infusoria) which inhabit the intestines 
of man and animals, and the micrococci and sarcina found 
in the mucosa of the mouth and nasopharynx. Relationships 
of this type are termed commensalism. 

In other cases, both partners benefit from this mode of 
existence (mutualism or symbiosis in the narrow sense of 
the word). Thus, the bacteria and infusoria which inhabit 
tho intestines of ruminants are undoubtedly useful to the 
latter since they assist these animals to digest cellulose. 
Tho infusoria in the intestines of termites are not only 
useful but necessary to these insects, since without them 
the termites cannot live. In many species of insects, 
bacteria and fungi arc present in deep-lying tissues, serving 
as distinctive organs whose significance is not always 
clear. 

In still other instances, parasitism ,is harmful to the 
host since parasitic microorganisms acquire pathogenic 
properties; their propagation and vital activity in the host’s 
organism lead to tho development of infection. It should 
bo pointed out that pathogenicity is, in a way, a relative 
characteristic. Thus, on the one hand, Escherichia coli may 
cause certain pathological processes under definite condi- 
tions and, on the other hand, the pathogen of typhoid fever 
may be parasitic in tho organism for a long time without 
causing any substantial harm (the carrier-state). Hence, 
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infection is one of the trends in the development of parasit- 
ism. 

The total number of known pathogens of human diseases, 
including variants, exceeds 3,000 and their list increases 
from year to year. Since most of them are obligate para- 
sites, they continue to exist as biological species owing to 
their transmission from infected to healthy organisms. 

In the course of the evolution of pathogenic parasili's 
various means of transmission from infected to healthy 
organisms arose and, accordingly, different mechanisms 
for this transmission were developed (see below). Thus, 
the infectious and epidemic processes are interrelated. 

Specificity of Infection. The specificity of infections 
processes, which is manifested by distinguishing clinical 
features characteristic of each infectious disease, depends, 
first and foremost, on the specific properties of the pathogen 
involved. 

Each pathogen of an infectious disease is equipped with 
a specific sot of instruments enabling it to attack and over- 
come the resistance of the macroorganism. These instru- 
ments include bacterial exo- and endotoxins and other toxic, 
substances, found in rickettsias and viruses, hemolysins, 
capsules, enzymes, motile apparatus, etc. That is why tln^ 
harmful effects of microorganisms and other pathogens of 
infectious diseases arc so specific and varied. 

The reactions of human and animal orgaiiistns to the pem^- 
tration of pathogens are no Jess specific. The combined 
effect of various natural barriers (the skin, mucous mem- 
branes and their secretions, lymph nodes, bactericides, 
inhibitors in the blood and tissues, etc.) and specific antibod- 
ies leads to complicated protective reactions of the organ- 
ism, inflammatory and fever reactions, allergy and immunily 
which are specific in different infectious disease's. 

It should be added that variability in the |)athogens of 
infectious diseases and in individual features of protective 
reactions in different human beings and animals depends, 
in turn, on environmental changes. Consequently, not only 
do the clinical manifestations vary in different diseases, 
but so docs the clinical course in different pati(‘»its. 

Manifestations of Infections. The infectious process does 
not necessarily manifest itself in the form of a disease 
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(Fig. 2). Under the influence of numerous factors (the pecu- 
liarities of the pathogen, the infective dose, reactivity of 
the organism, preventive treatment, etc.), the infectious 
process may be interrupted or fail to reach a stage recognis- 
able as a disease. Therefore, according to the degree of 
clinical manifestations, obvious, mild or asymptomatic 
(iriapparent) forms of a disease are distinguished. The disease 
may take an acute, abortive or chronic course. Asymp- 
tomatic forms play an important role in some diseases, 
both during the epidemic process (healthy carrier-state) 
and in the development of collective immunity by the 
population. In many diseases (diphtheria, influenza, scarlet 
fever, etc.), asymptomatic forms occur during reinfection, 
i.e., repeated infection after having suffered from a disease. 
In some diseases, asymptomatic forms do not occur and 
the disease always takes a clinically manifested course 
(smallpox, plague, etc.). 

lloinfection should not be confused with supcrinfcction, 
which is a repeated infection occurring while the infectious 
process has not yet ended. Siiperinfection does not usually 
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alter the course of an acute infectious disease, although it 
may have some effect on the course of a chronic illness. 
Thus, in tuberculosis, superinfection frequently leads to 
a new outbreak of the abating infectious process. 

Asymptomatic infection should be dilTorentiated from 
latent infection which is largely observed in chronic in 
fectious diseases. Usually latent infection is a phase of 
the infectious process. 

In certain cases, latent infection may bo traiismitted 
by the mother to the fetus. Such fetal infections are ob- 
served in syphilis, leprosy, toxoplasmosis and, apparently, 
in infective hepatitis. According to the virus theory on 
the etiology of neoplasms, intrauterine transmission of 
carcinogenic viruses is also possible. 

In medical literature, the term “mute infection” is occa- 
sionally met with, the meaning of which is not quite clear; 
in some cases it may mean asymptomatic, and in other 
cases, latent infection. 

According to the localisation of the pathogen in the 
organism, wo differentiate between a focus of infection and 
a generalised infectious process. In most cases, localisa- 
tion and generalisation of infection are two stages of an 
infectious process. Thus, for example, at the beginning 
of the infectious process the pathogen of typhoid fever, 
for instance, inhabits the intestinal wall (])rimary locali- 
sation) and only later is carried l)y the blood stream through- 
out the whole organism (generalisation), after which it 
settles again in the intestinal follicles, spleen and bone 
marrow (secondary localisation). This change in the phases 
of localisation and generalisation, as well as the forma tiori 
of infectious foci are to be observed in tuberculosis and 
syphilis. The spread of the palhogcn from Die foci of in- 
fection is often called the dissemination of infection. 

The origins of infections arc exogenous and endogenous, 
the latter also being called autoinfcctions. The majority 
of acute infectious diseases which are transmitted epidemi- 
cally are exogenous. Zoonoses arc also exogenous. A number 
of chronic and latent infections are endogenous. Streptococ- 
cal infection is a typical example of the latter typo and 
may occur in the form of tonsillitis, rheumatic carditis 
or other processes connected with the formation of a focus 
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of infection in the tonsils and with periodic aggravations 
of a latent infection. 

Endogenous infections are frequently caused by condi- 
tionally pathogenic microorganisms inhabiting the human 
organism — bacteria (streptococci, pneumococci, staphylo- 
cocci, fusobacteria, Escherichia coli), fungi (yeast mycoses 
developing as complications in the course of antibiotic 
therapy), viruses (adenoviruses and latent intestinal vi- 
ruses)— all of which, under the influence of various factors, 
weaken the organism’s capacity for resistance. 

Besides infections caused by only oho pathogen, there 
are infections which are called mixed. In actual fact, the 
majority of infectious processes occur as mixed infections. 
For example, influenza is art'me^t invariably accompanied 
by the development of some* secondary inieclion caused by 
staphylococci, streptococci, pneumococci, and other con- 
ditionally pathogenic inhabitants of the nasopharynx. 
This secondary infection is the chief cause of complications 
in inlluenza. The mixed infection in measles and diphtheria 
acts in much the same way. Smallpox is sometimes accom- 
panied by staphyloccal and streptococcal infections; these 
same pathogens always accompany cutaneous leishmani- 
asis. intestinal infections, dysentery in particular, are 
invariably accompanied by dysbacteriosis of the intestines 
which plays an important part in the development of 
chronic dysentery. Protozoan infections and helminthiases 
often accompany the course of dysentery. Gas-gangrene 
nearly always develops as a mixed infection. Some in- 
fections are possible only when several pathogens develop 
simultaneously (fusospirochetosis). 

The pathogenesis of infections diseases is extremedy 
varied although there are certain common features that are 
characteristic of all infectious diseases. After the transjuis- 
sion of infection and the penetration of the pathogen into 
the organism the incubation period commences, followed 
by the appearance of clinical manifestations of the disease 
which arc usually preceded by prodromal phenomena. 
A disease takes its course in conformity with its specific 
characteristics (acute, chronic or relapsing, etc.). As a 
result of the disease and also its course, a greater or less- 
er degree of immunity develops. 
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The pathogenesis of an inteclioii ilelerinines ils clinical 
manifeslations. A combination of local and general clinical 
manifestations is characteristic for the majority of infec- 
tious diseases. Among syndromes common to all diseases 
the most characteristic are fever, pain, dizziness, weakness, 
adynamia Jiiid other manifestations of intoxication of tlu‘ 
nervous system, including even infections psychoses. Tlu'se 
manifestations vary with each disease. The characler of llu' 
pain syndromes and the fever is very iinporlant in establish- 
ing a correct diagnosis of an infectious disease. 

Local manifestations that depend on lesions in various 
tissues, organs and systems are even more varied. 

Lesions of the skin and mucosa in the form of various 
rashes are observed in many infectious diseases. The eti- 
ology of rashes and enanthemas may be manifold. In some 
cases, typical infectious granulomas develop in those sites 
where the pathogen accumulates and multiplies (typhoid 
fever, smallpox). Rashes, however, may also have an aller- 
gic character (brucellosis, eruptions in various dermato- 
inycoses, etc.). 

Many infectious diseases exhibit symptoms of a gastro- 
intestinal nature, which are often extremely pathogno- 
monic. 

In many infectious diseases the respiratory organs become 
involved in the pathological process and in some, the 
symptoms exhibited by these organs are the chief clinical 
signs. 

Functional disturbances in the cardiovascular system 
are frequently observed in many infectious diseases, and 
are usually caused by fever and the general slate of intox- 
ication of the organism, although they are sometimes of 
a specific nature. 

The hemapoietic and lymphatic systems are almost al- 
ways involved in the pathological process in infectious 
diseases, and this is reflected in the changes which occur 
in the blood picture, predominantly in the white blood cells 
(leukocytosis, leucopenia, qualitative changes in the blood 
cells, etc.), and which depend not only on the type, hut 
also on the stage of the disease. 

The bone-joints and muscular apparatus may also he in- 
volved in the pathological process. 
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Disorders of the nervous system are observed in almost 
all acute and in many chronic infectious diseases. 

Hence, the clinical picture of an infectious disease is 
a combination of general and local clinical manifestations 
specific for every nosological entity. 

However, although each disease takes a specific clinical 
course, it varies considerably in each individual case. These 
variations depend on the individual peculiarities of the 
human organism which are very difficult to foresee or take 
into account, as well as a number of other factors such 
as age, sex, nutrition, living conditions, etc. For example, 
numerous diseases take a different course in children than 
in adults. This may be accounted for by the physiological 
peculiarities of children and also by the fact that children, 
as a rule, suffer from primary infections while adults suffer 
from reinfections (influenza, tuberculosis, diphtheria, etc.). 
The quantity and quality of food, especially the vitamin 
content of the diet, exert an important influence on the 
course of an infectious disease. Therefore, the clinician 
should not treat the infectious disease but rather the in- 
fectious patient. 



THE THEORY OF THE EPIHFMIC PROCESS 


The Epidemic Process. Since palliogcus of tlic infectious 
diseases are living organisms which lead a parasitic 
existence, their reproduction must be a continuous process. 
This moans that any infectious disease must he an unin- 
terrupted chain of infectious processes linked to one another. 
This chain of infection and the resulting infectious j)roc- 
esses, alternating with the emergence of the ])athogen 
into the environment and resembling a kind of relay race, 
is called an epidemic process if human beings arc involved, 
or an epizootic process if animals are concerned. 

Naturally, the epidemic process must not be umhu'stood 
in too simplified a fashion— as a direct sequence of inter- 
related diseases. One infectious disease may lead lo a si- 
multaneous outbreak of a number of infections and, vice 
versa, a group of diseases may prove to be a kind of blind 
alley since no further cases of infection will follow. 

For example, observation of the morbidity rate of measles, 
an infectious process in which clinical symptoms are always 
clearly manifested, shows that its incidence in a populated 
area is invariably the sum total of isolated cases, family 
foci and outbreaks of the disease amongst groups of chil- 
dren, in nurseries and schools, etc. (Fig. 3). 

The infectious process does not necessarily jnanifest 
itself as an infectious disease and, therefore, its asympto- 
matic forms may serve as the connecting links in one con- 
tinuous process, these forms frequently predominating over 
clear cases of clinical disease. 

Poliomyelitis is a good example of this form of the epi- 
demic process, since in this disease an overwhelming num- 
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@ Patients 


Fig. 3. Epidemic proce;ss in nu‘aslcs 

ber of cases are asymptomatic infections or non-paralytic 
forms of the disease which arc usually difficult or impos- 
sible to diagnose, while the paralytic forms are relatively 
rare manifestations of the infectious process. Nevertheless, 
the asymptomatic and non-paralytic forms of poliomyeli- 
tis are extremely important links in the epidemic process 
of this disease, which give the impression that it occurs as 
unrelated isolated cases (Fig. 4). 

Finally, the pathogen may remain in the environment 
for a long time, which can result in long intervals between 
two consecutive diseases. In cases of anthrax, for instance, 
whose pathogen can be preserved in the soil for decades in 
the form of viable spores, the epizootic process may have 
apparently long interruptions in which there are no out- 
breaks of the disease among animals. 

Nonetheless, the continuity of the epidemic process is 
always preserved, regardless of the variety of forms it may 
assume and, on the other hand, any interruption in this 
process means the eradication of a given infectious disease, 
as is well illustrated by the eradication of smallpox, chol- 
era and relapsing fever in the Soviet Union. 
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Fig, 4, Epidemic process in poliomyelitis 


Smallpox was eradicated throughout tlio territory of the U.S.S.R. 
in 1936. And not a single indigenous case of this disease has been reg- 
istered in the country since that time. The few cases and minor 
outbreaks reported occurred in frontier areas and were invariably 
brought in from neighbouring countries (Iran, Afghanistan). One 
such outbreak occurred in an unusual area — Western Ukraine — in 
1946; an epidemiological survey established that the disease had been 
introduced into the area by demobilised servicemen from North China 
where there had been an epidemic of smallpox. 

Smallpox was brought to Moscow from India in December 1959 
by an artist K. who, while visiting India, had become infected there 
and returned to Moscow during the prodromal period of the disease. 
As a result he infected members of his family and some of the medical 
staff at the hospital to which he was taken. However, the spread of 
the disease was checked by timely and effective anti-epidemic meas- 
ures including mass immunisation. 

Shortly belore the Second World War relapsing fever was erad- 
icated in the U.S.S.R. And throughout the war, despite the diffi- 
cult sanitary conditions and pediculosis affecting a part of the popu- 
lation, no cases of relapsing fever were registered. The disease made 
its appearance at the very end of the war in Turkmenia, having been 
brought in from Iran, and was spread by masses of returning evacuees 
to the Ukraine and some other parts of the country. By the end of 
the forties, relapsing fever was eradicated for the second time; since 
then, not a single case has occurred. 

The example of anthrax shows clearly that intervals 
occasionally observed in the epidemic process and sponta- 
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neous outbreaks of this disease are illusory and can be 
explained by our ignorance of the details of the epidemic 
process concerned. In this respect, the example of typhus 
fever is very instructive. Typhus fever as an epidemic disease 
was practically wiped out in the Soviet Union by the 
beginning of the fifties. Nevertheless, sporadic cases are 
still registered, though the possibility of infection by lice 
can be excluded. The cause of these “spontaneous” cases 
became clear after it was established that some persons 
who had had the disease in the past harboured rickettsias 
for a long time. This resulted in relapses, sometimes decades 
later. In the light of these data, it must be concluded that 
the infectious process in typhus fever does not Jiecessarily 
end with the recovery of the patient but may go on for 
years in the form of a latent infection which may manifest 
itself at some time as a relapse or recurring infection. 

Links in the Epidemic Process. The continuity of the epi- 
demic or epizootic process is maintained by the pathogen 
moving from the host’s organism to the environment. 
Thus, the shortest period in the epidemic process consists 
of three links: the infected human or animal organism which 
is the source of infection, various elements of the environ- 
ment that ensure transmission of the pathogen, or the 
factors of transmission of the infectious entity and, finally, 
the susceptible human or animal organism which receives the 
pathogen and in its turn becomes the source of infection 
in the next step in the pathogen’s cycle (Fig. 5). 

Sources of Infection. The source of infection is the medium 
in which the pathogen of an infectious disease lives and 
reproduces itself. Due to the parasitic nature of pathogens, 
it is the infected human or animal organism (usual ly diseased 
but occasionally healthy) that is the source of infection, 
reservoir of the pathogen (L. V. Gromashevsky). 

There are certain data which apparently contradict 
the above statement. For example, the typhoid bacterium 
is able not only to exist but also to reproduce itself in 
milk; leptospirae propagate in water containing a slight 
amount of protein; the bacillus of botulism — Clostridium 
botulinum— only causes disease when it has multiplied in 
food and had produced a considerable amount of toxin; 
the presence of C lostridium botuliniim in the human intes- 
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Fi^. 5. J.inks of Uio opi(l(‘!nic j)r()(*('ss 

tines is not accompanied by any luirmful plionornona. 
In all of the examples given above, various non-living 
environmental factors seem to serve as sources of infection. 

This, however, is not llie case. In I he case of the lyplioid 
baclerium, it is the human organism and not the milk which 
provides the natural environment for the existence of the 
bacillus. Neither milk nor any other food will ensure the 
preservation of this parasitic organism. Its preservation 
is due to its adaptation to life within the human organisjii. 
In this particular case, milkmaybe regarded as an imitation 
of the natural environment of the l)acl(‘riuni (tin* intestine 
and its contents) and that is why the ty])hoid hacUTium 
can reproduce itself in milk. The same holds triu* of water 
for Icptospirae, which, however, is soon cleared of these 
bacteria unless they are reintroduced into it with the urine 
of rodents and domestic animals who, as hosts, harbour 
icptospirae. The example of the bacillus of l)()tulism 
proves that the human organism is sufficiently well-adapted 
to neutralise the pathogenic effects of these bacilli, unless 
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large amounts of thorn and of the products of their 
vital activities enter the intestines. Then the compensatory 
mechanisms of the human organism are unable to cope 
with overwhelming infection and clinical disease ensues. 

Some exceptions to the definition of the source of infec- 
tion given above may be found in cases where the pathogen 
has not yet developed into a complete parasite on man or 
animal. This applies, in particular, to certain types of mil- 
dews and yeast fungi which may cause diseases in man and 
animals (aspergillosis, yeast mycosis), but which at the 
same time lead a saprophytic existence in the environ- 
ment. This particular case is an example of the initial 
stage in the formation of parasitic organisms— pathogens 
of infectious diseases. 

In addition to the term “source of infection”, similar 
phenomena are termed the “reservoir of the pathogen” 
(infectious entity, pathogen). Although these two terms 
are often used synonymously, it is more correct to think 
of the reservoir of the pathogen as the aggregate of biologi- 
cal species of animals (in many cases, it is only the human 
being) serving as natural hosts to a given parasite. Wlien 
the term “source of infection” is used, what is meant is 
the specific organism or group of organisms causing a 
j)articular infection. 

All infectious diseases afflicting man can be divided 
into two large groups according to the nature of the res- 
ervoir of pathogen; those in which man is the solo reser- 
voir-anthroponoses, and those which are transmitted by 
animals— zoonoses. 

The most common human diseases belong to the group 
of anthroponoses — influenza, measles, dysentery, infective 
hepatitis, malaria and many others. Their pathogenic 
agents are obligato parasites, very often so adjusted to 
(3xislenco in the human organism that they develop in the 
organism of another species with great difficulty or not at 
all. The causative agents of malaria, infective hepatitis 
and typhoid fever are examples of this strict adaptation. 
Even in monkeys, a species very closely related to man, 
these organisms fail to produce the same type of infection 
as that observed in man. Clearly, man is the sole reservoir 
of pathogens in this group of infectious diseases. 
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The infectious process may be clearly manifested or 
asymptomatic. Consequently, both a carrier and a diseased 
person may be a source of infection. It should be pointc'd 
out that the roles of the patient and the carrier differ with 
different diseases. 

It is important to know the duration of the infectious 
period in order to establish whether the patient is a source 
of infection. The course of a disease may be divided into 
three periods: incubation, period of clinical maiiifostations 
and convalescence. The infectious period varies in differ- 
ent diseases within a very broad range. In some diseases, 
e.g., influenza, infective hepatitis, etc., the patient bo 
comes contagious at the end of the incubation period while 
in the majority of infectious diseases the patient is not 
contagious at this time. The highest degree of infcctioiis- 
ness usually coincides with the period of clinical manifes- 
tations of the disease. 

In some diseases the communicable period ends before 
the clinical course has ended, although in the majority of 
cases the organism only rids itself of the pathogen by the 
end of the convalescent period. 

In a number of diseases the infectious process always has 
a clearly manifested clinical course and form. Smallpox 
and measles are typical examples. The disease sets in at the 
end of the incubation period, always has a clearly mani- 
fested clinical course and is accompanied by the development 
of immunity which in the final stages frees the organism 
from the pathogen. The immunity is so stable and marked 
that for the rest of the patient’s lifetime recuiTcncc of the 
same disease (with extremely rare exceptions) and even 
asymptomatic infection is impossible. Clearly, in small- 
pox and measles the only possible sources of infection arc 
the patients. 

In other diseases healthy carriers may also be sources of 
infection. Typhoid fever is a typical example. Hero the 
clinical process is usually clearly shown. However, not all 
convalescents are rid of the pathogens immediately; these 
continue to he excreted from the intestinal lumen for sever- 
al weeks after the end of the convalescent ])eriod. The 
convalescent is rid of the typhoid bacillus only one and a 
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half to three months later. This is an example of the 
carrier-state in the period of convalescence. 

In some patients, approximately three or five per cent 
of those who have had typhoid fever, the pathogenic agent 
of this disease remains in the organism for a long time after 
convalescence, sometimes even for life. In this case, it lodges 
in the biliary ducts or kidneys and is excreted into the 
environment with the urine or feces. This type of carrier- 
state is called chronic. Finally, there is a certain group 
of patients who, when infected by the pathogen of typhoid 
fever, do not actually develop the disease, but become asymp- 
tomatic carriers of the infection and excrete typhoid bacteria 
into the environment from the intestine. This type of car- 
rier-state is called the healthy type. 

Thus, in typhoid fever not only a patient but also car- 
riers can be sources of infection. In turn, the carriers are 
divided into healthy and convalescent carriers who can be 
acute or chronic carriers according to the duration of the 
condition. Of course, the significance of the different cate- 
gories of the sources of infection in typhoid fever varies. 
Patients suffering from clinical forms of the disease at 
its peak, when typhoid bacteria arc to be found in the in- 
testines in vast quantities and are excreted in large numbers 
into the environment via the urine and feces, arc unques- 
tionably more contagious than chronic carriers who peri- 
odically excrete small amounts of bacteria into the environ- 
ment. At the same time, the known patients are isolated 
and in this sense are less dangerous to the community than 
the undetected carrier who can infect a great many people 
in the course of his lifetime. 

Therefore, the epidemiological significance of various 
categories of patiemts (those suffering from clinically mani- 
fested or atypical forms of the disease) and the various 
categories of carriers (convalescents or healthy, acute or 
chronic carriers) not only depends on the features of the 
pathogenesis of the disease but is also determined by the 
specific conditions surrounding the source of infection. 

In zoonoses the natural reservoirs of the pathogen are 
various species of animals which can be sources of infection 
for man. Zoonoses include a great number of known infec- 
tious diseases affecting humans, but by the incidence 
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of disease caused they occupy second place. It is character- 
istic of a large majority of zoonoses that they affect a 
fairly wide range of animals (a wide spectrum of the agent’s 
pathogenicity). This is understandable since parasites whose 
pathogenicity is confined to only one or several related 
species cannot possibly become a pathogenic agent for man. 

In the majority of zoonotic diseases, wild animals are 
the reservoirs and man is a mere accidental link in the epi- 
zootic cycle of the parasite. Thus, for example, the an- 
icteric typo of leptospirosis is a disease of small rodents 
transmitted via water. If man enters the environment in 
which leptospirosis is endemic, he may become infected with 
the disease. Tick-borne encephalitis is a natural infec- 
tion of chipmunks and other rodents inhabiting the taiga 
and other forest areas, and is transmitted by the bite of 
a tick. If people entering the area in which the disea.se 
is widespread are bitten by infected ticks, they are liable 
to contract the disease. Tularemia affects numerous s|)ecies 
of rodents, particuLarly water-voles, somelimes incorrectly 
called water-rats, which are very important reservoirs of 
the j)athogen. Human beings contract the disea.so while 
liunting and .skinning infected animals. 

All Ihe.so examples show that zoonoses affecting wild 
animals exist apart from man; they form natural nidi of 
infection and people contract the di.soa.se when in the cour.so 
of their activities they come in contact with animals which 
are the natural hosts of the parasite. In the ca.se of the 
leptospirosis, this activity is farm work in marshy areas; 
in tick-borne encephalitis, timber-felling and geological 
survey work in the taiga; in tularemia, fur trapping and 
hunting, etc. The theory of the natural nidi of infectious 
(li.sea.ses has been elaborated by the outstanding Soviet 
.scientist Acadcunician Y. N. Pavlov.sky. Later we shall 
dwell on this theory in greater detail. 

Reservoirs of pathogenic agents of another group of 
zoono.ses are found among domesticated animals and rodents 
inhabiting human dwellings. Brucellosis is an example of 
a zoonosis of domestic animals which affects cattle, .sheep 
and goats, as well as pigs. Human beings become infected 
with brucellosis in the course of tending domestic animals 
or using their milk and dairy products. Lcptospiral jaundice 
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is an example of a zoonosis in which rats are the natural 
reservoirs of its causative agent. The contamination of 
drinking-water and food with rats* urine leads to man’s 
infection. 

A number of zoonoses affect both wild and domestic ani- 
mals. Above we gave an example of the anicteric type 
of leptospirosis whose reservoir are mouse-like rodents inhab- 
iting marshy areas. However, cattle may also be involved 
in the epizootic process since they are quite susceptible 
to leptospiroses and people are more likely to become in- 
fected by them since they deal more with cattle than with 
rodents. Rabies is another illustration of this type of rela- 
tionship between people and animals. Wolves are the 
natural reservoirs of the causative agent of rabies and the 
disease is to be found in areas uninhabited by man. Since 
dogs are common in present-day society, they become an 
additional reservoir of rabies and are a greater source of 
infection for man than wolves. 

The examples of leptospirosis and rabies illustrate anoth- 
er principle often observed in zoonoses, namely, the ex- 
istence of primary and secondary reservoirs of the causative 
agent of a disease. Obviously, in the case of rabies, wolves, 
and in the case of anicleric leptospirosis, rodents are the 
primary reservoirs of these pathogens since these diseases 
existed as infections of the above species of animals long 
before the origin of man. Secondary reservoirs in the case 
of these two diseases— dogs in rabies and cattle in lepto- 
spirosis-appeared as a consequence of man’s social and 
economic activities. At the same time, these secondary 
hosts of the causative agents are more frequently the sources 
of infection for man than the primary hosts which are also 
the primary reservoirs of the causative agents (Fig. 6). 

Forms of the sources of infection described for anthropo- 
noses (patients and carriers) are also observed in zoonoses. 

In certain infectious diseases (some types of helminthiases), 
the parasite undergoes a complex development cycle in 
the organisms of several hosts, amongst which man is either 
an inevitable link or he is accidentally involved in the 
life cycle of the parasite. Thus, the armed tapeworm in 
the sexually mature state is parasitic in the human intes- 
tines, whereas in its larval stage it leads a parasitic exist- 
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Fig, 6, The primary and secondary reservoirs in leptospirosis and rabies 
I — primary, II — secondary reservoirs (see text); arrows — routes of circulation 



ence in pigs. Here the parasite has become adapted in the 
course of evolution to the permanently existing food rela- 
tions between men and pigs. Humans are infected by eating 
undercooked pork contaminated with the larvae of the 
worm, and pigs become infected in their turn by the eggs 
of the worm through contact with soil contaminated with 
human feces. 

Still more complicated is the life cycle of the parasite 
in cases of opistorchosis. The sexually mature helminth 
is parasitic in the human organism as well as in cats, dogs, 
and fur-bearing ani mals. When the worm eggs entcT the water, 
the larvae have two succeeding hosts, the mollusc and the 
fish. Humans may hccorne infected by eating raw or un- 
dercooked fish infected with the larvae from the mollusc 
(Fig. 7). 

The above-mentioned helminthiases are rather difficult 
to classify. Are we to consider the tapeworm invasion as 
anthroponosis or zoonosis? On the one hand, man is the 
sole reservoir of the adult parasite; on the other hand, he 
always becomes infected from the pig. We shall frequently 
encounter similar examples of complicated ecological rela- 
tions in our studios of the epidemic process. 



Fig. 7. Tlic cycle of devolopincut of the cat-fluke 



Factors Involved in the Transmission of the Infectious 
Entity. The factors involved in the transmission of the in- 
fectious entity are those elements of the environment which 
are instrumental in or provide for the transmission of the 
pathogen from a diseased to a healthy organism, while 
the sum total of the factors characteristic of a definite in- 
fectious disease is called the means of spreading it or the 
mechanism of the transmission of the pathogen. 

Direct transmission of a pathogen from a diseased to 
a healthy organism occurs in few diseases. In the case of 
syphilis, gonorrhea and other venereal diseases, this may 
happen during sexual intercourse; in the case of scarlet 
fever or diphtheria— during kissing. Usually the pathogen 
travels a rather long and complicated route in the environ- 
ment before it is transferred from a diseased organism to 
a healthy organism. Various elements in the environment 
can bo factors involved in the transmission of the infections 
entity. 

Air is a factor involved in the transmission of the infec- 
tious entity in a nurnhor of infectious diseases, either hy 
droplet or dust-borne infections. 

In normal breathing the exhaled air is sterile. However, 
in coughing, loud talking and sneezing, huge numbers of 
droplets of saliva and mucous matter are expelled into the 
air. These droplets differ in size; and their behaviour in 
the air differs accordingly. Larger droplets or mucous clots 
expelled from the mouth or nose quickly settle on the 
floor of the room or on surrounding objects, etc., and seldom 
enter the respiratory tracts of others in the vicinity. Smaller 
droplets can become suspended in the air, forming an 
aerosol, and in accordance with the laws of physics, the 
smaller the size of the droplets, the longer they can remain 
suspended. Droplets with a diameter of 10 |i. and less 
can be air-borne for an almost unlimited ])eriod, since 
they settle very slowly, moving in different directions 
with air currents. While in the air, the droplets partly 
dry and turn into so-called droplet nuclei with semiliquid 
contents; obviously, their diameter and weight decreases. 
Naturally, aerosols formed during the conversation, cough- 
ing or sneezing of a diseased person or healthy carrier, 
whose nasopharynx, oral cavity, bronchi and lungs are 


43 



inhabited by pathogenic microorganisms, will nsnally 
carry these microorganisms and if inhaled, they can 
lead to the development of an infection. It is not difficult 
to see that the mechanism involved in this mode of trans- 
mission of an infectious entity is highly effective since 
even a short stay in an infected area may lead to infection 
through air-borne droplets. Small wonder that the infec- 
tions transmitted through the droplet method— such as 
measles, influenza, scarlet fever, etc.— have been called 
“flying” infections for a very long time. Removal of the 
source of infection from an enclosed space soon makes the 
air non-infective since the droplets disperse, are carried 
out of the room, etc., a process which may be expedited by 
simple ventilation (open doors and windows, draughts, 
etc.). For the same reason, the transmission of infection 
by this route in the open air is more difficult. Infection 
can be transmitted only when there is close proximity^be- 
Iween the patient and another person. 

The droplet mechanism of transmission is not character- 
istic of animals but is quite specific for humans. Small 
wonder, therefore, that infections transmitted in this 
manner are but for a few exceptions all anthroponoses. Be- 
cause ot the simplicity and effectiveness of this mechanism 
infections transmitted through air-borne droplets are the 
most widespread, namely, influenza, measles, scarlet fever 
and whooping cough. This also applied to smallpox and 
diphtheria until the introduction of prophylactic vaccina- 
tion into everyday medical practice. It is also natural that 
these diseases are mainly confined to countries with tem- 
perate climates where people spend most of their time in- 
doors, and to urban areas where contact is more frequent 
than in rural localities. 

The dust-borne transmission of an infectious entity may, 
in the first place, occur in cases of infections transmitted 
by the droplet method. Dried droplets of mucous matter 
and sputum settled on the floor and on objects can be re- 
suspended in the air by sweeping, shaking of bed-clothes, 
etc., and even by moving around the room. However, trans- 
mission of infection by means of inhaled dusty air can take 
place only when the pathogen is stable and withstands dry- 
ing. Therefore, only a few of the infections which are trans- 
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mitted by the droplet way can be transniittod by the dust- 
borne way. Neither influenza nor measles nor whooping 
cough are transmitted in this manner since the pathogens 
of these diseases perish in the cuvironinent within the 
first few hours of contact. Dust-borne transmission can 
be observed in tuberculosis, possibly in diphtheria and 
scarlet fever, although the effectiveness of transnnssii)n 
is much less than that in the droplet method, if only because 
the concentration of viable pathogens in the aerosol produced 
by the patient or healthy carrier cannot be compared with 
their concentration in dust. 

In certain zoonoses infection is transmilied to humans 
by the dust-borne mechanism. In tularemia, rodents in- 
habiting stacks of sheaves pollute them willi their ex- 
crements. In the course of threshing, clouds of dust are 
raised into the air, which usually contain trenumdous 
amounts of the pathogens of tularemia and can easily in- 
fect the threshers. In Q-fever, aricketlsial disease, infection 
may also be transmitted by suspondod dust from straw 
litter polluted by cattle or rodents. Several decades ago 
anthrax was also transmitted in Ihe same way, for I lie 
carcasses of domestic animals killed by this dis(*aso wen^ 
frequently thrown on to refuse dumps and “rag and bone 
men” sometimes fell victim to this disease, known as “rag- 
man’s disease”. These examples prove that the patliogcms 
of the.so diseases are resistant microorganisms that can 
remain viable in the environment for a long time. 

Water is an important factor in the transmission of the 
infectious entity in numerous infections. Contamination of 
water with pathogens of infectious diseases may occur in 
various ways. 

Fecal pollution of water re.scrvoirs lakes place because 
of faulty purification of sewage and as a result of fecal 
matter being carried into water reservoirs with rain-water. 
Pollution of water reservoirs and wells may also occur via 
subsoil waters (Fig. 8) if they come into contact with the 
contents of cesspools (latrines, etc.). Wells may be also 
polluted by buckets, although this can hardly he of any 
appreciable significance. Finally, water reservoirs can be 
polluted by healthy carriers bathing in them. In all the 
above examples, we have laid stress on the pollution of 
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Fig. 8, Coiilaniination of a water well by feces from a latrine with an 
absorbing cesspool 


water reservoirs by various human excretions. Water reser- 
voirs can be also polluted in the same way by excretions 
of both (loTuestic and wild animals. 

The transmission of infection by water contaminated 
with fecal matter occurs in cases of typhoid fever, dysentery, 
cholera and amoebiasis. Water-borne epidemics are ex- 
tremely characteristic of the first three of these infections, 
when a mavssive fecal contamination of drinking-water 
reservoirs occurs within a very brief period. It leads to the 
infection of considerable numbers of people resulting in a 
high morbidity. In localities where there is a centralised 
water-supply system, such water-borne epidemics usually 
result from either technical breakdowns (e.g., a break in 
the sewage-collection system with drainage of the latter 
into the drinking-water-supply system) or violations of 
the rules of water-supply (e.g., link up of industrial water- 
supply to drinking-water mains, etc.). All of this leads 
to contamination of drinking-water with feces. When fecal 
contamination is not considerable, less explosive water- 
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borne epidemics may occur but they will run a more chronic 
course. Neither chronic iior acule walei’-borne epidemics 
occur in inleslinal amoebiasis allhougli when arlilicial 
irrigation is of a primitive nature and when water is con- 
stantly polluted by focal matter a more or less permaneiilly 
high level of amoebic infection is observed amongst the 
population of the area. In all the examples cited, infec- 
tion is transmitted through polluted drinking-waler. How- 
ever, there are other routes of transmission possible through 
water, namely, through the mucous membranes of the eyes 
and nasopharyngeal cavity. For a long lime Irachoma was 
endemic in some regions of Germany due lo Ihe hal)it of 
washing in a wash-basin and not in running waler. ('er- 
tain forms of viral conjunctivitis are so frequenlly trans- 
mitted by bathing in small pools that this disease was 
called swimming-pool or bath-house conjunclivitis. It has 
been found that swimming in artificial waler l•l^s(‘rvoil■s 
and lakes often leads to adenovirus infection. 

Water-borne infection is also widesprcnul in some zoonoses 
(tularemia), and in others (leptospirosis) it is the major 
form of infection. In the case of leptospirosis, reservoirs 
may be contaminated by the urine of rodents inhabiting 
the banks of the reservoirs, or by the urine of cattle which 
may also serve as a reservoir of leptosj)irae. Humans may 
become infected not only by drinking this waler, but also 
by bathing in it or during haymaking wh(*n leplospirac^ 
may enter the human organism via the mucous membranes 
or through injured skin. 

It should be borne in mind, however, that waler is not 
an inert storage place for pathogens. On the contrary, the 
biological and chemical processes tajving place in rivers, 
lakes and reservoirs destroy certain agents of inf(‘ctious 
diseases. These j)rocesses of auto-decontamination of res(*r- 
voirs are taken into account in determining lh(» amount of 
sewage which may be discliarged in them. 

Ill the case of helminthiases, besides being a direct 
source of infection for humans, waler may also serve as a 
place where the pathogen undergoes a complex cych» of 
development changing its intermediate hosts, the inhabitants 
of the reservoirs. A good example is opislorchosis, when 
the parasite invades three consecutive hosts— man, mollusc 
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and fish, the latter two being inhabitants of water reser- 
voirs. Water is contaminated with feces; humans are in- 
fected by eating raw or undercooked fish. Dracunculosis 
(rishta) is an example of another typo of the circulation 
of the parasite, water acting as the factor transmitting 
the medium in which one of the hosts lives. The adult hel- 
minth makes its home in the subcutaneous cellular tissues 
of man, usually of the legs, and through the ulcerated 
skin the larvae are deposited by the female into the water 
where they are swallowed by small copepods (Cyclopes) in 
whose tissue they settle. Infection follows ingestion of the 
parasitised copepods with drinking-water. There are other 
types of helminth life cycles in which water serves as a 
medium of transmission and as the place of habitation 
for the intermediate hosts of the parasites. 

Soil can be a medium of transmission in many infectious 
diseases. The soil plays an important part in the spread 
of infectious diseases through the medium of water, since 
fecal contamination of water usually occurs indirectly. 
First the soil is contaminated by feces and it is only later 
that the feces are either washed away by rain-water or reach 
the ground water which eventually enters sources of water- 
supply. 

In addition, the soil is an independent factor in the 
transmission of infectious agents in many diseases. Amongst 
these diseases are wound infections (tetanus, gas-gangrene). 
Their pathogens enter the soil with animal or human feces 
and form spores which are highly stable and can remain 
viable in the soil for years, dying gradually as a result of 
the oxidising and other processes occurring in the soil. 
Hence the importance of the soil in transmitting the agent 
of anthrax to animals, which arc infected and develop an- 
thrax after grazing on fields contaminated with anthrax 
spores. The stability of the spore of Bacillus anthracis is so 
great that the soil in such fields remains unfit for cattle- 
grazing for many years. 

The role of the soil in transmitting worm diseases is 
so great that a specific group of these diseases is called 
geohelminthiases. When the helminth enters the soil with 
the feces, it passes through a certain stage of development, 
either directly in the soil (ascariasis) or with the help 
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of intermediate hosts (leiiiasis). if the soil is coiilaminal- 
ed by feces, the infection is conveyed to humans in a 
number of ways: per os (ascariasis), ihroiijvh the skin (an- 
cylostomiasis), or by ingesting tlie inlernu'diate liost of 
the parasite (teniasis). 

The food ingested by luimaiis can also be an imporlae.l 
factor in transmitting the infectious agent. Many si)ecies 
of microbes are able to survive for long lU'riods in food; 
some are even capable of multiplying in it. It should 
be added that food rich in proteins is often a good culture 
media for bacteria; and viruses remain viable in a 
protein membrane for longer periods (ban in oIIum* environ- 
mental substrata. 

Food can be contaminated l)y feces tbrougb waler, soil, 
or directly by the bands of a diseased person or a carrier, 
and, finally, by the common fly. Tliat is why diseases, trans- 
mitted by the fecal-water route, can also l)e transmitted l)y 
the fecal-alimentary route (Fig. i)). Furlbermore, food 
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Fig. 9. Coiitainiiiation of food products Ly agcuil s of infectious disea.s(*.s 




infection is more frequent than water-borne and it would 
be more proper to call such diseases as typhoid fever, dys- 
entery and cholera alimentary rather than water-borne 
diseases. This is also true for many geohelminthiases trans- 
mitted almost exclusively by the fecal-alimentary route. 
Food-borne way of transmission can also occur in 
scarlet fever which, as a rule, is transmitted by air-borne 
droplets. Although milk-borne epidemics of scarlet fever 
and tonsillites are rather rare, sporadic milk-borne infec- 
tions are more frequent than is generally believed. The same 
may be said of diphtheria, tuberculosis and other air-borne 
diseases. 

Many zoonoses are also transmitted by food. An instance 
of this is brucellosis, the agents of which survive for long 
periods in milk and dairy products obtained from sick 
animals. Cheese made from sheep’s milk may harbour 
viable brucellae for one and a half or two months. Con- 
sumption of undercooked meat of animals suffering from 
anthrax results in infection and the development of the 
grave intestinal form of this disease. Plague is also known 
to occur after the ingestion of the meat of camels affected 
by this disease. 

There is a group of diseases— food toxicoinfections— 
in which foods constitute the sole, specific factor in trans- 
mitting the infectious agent. The pathogens causing food 
toxicoinfections are the Salmonellae, relatively pathogenic 
bacteria of the intestinal group, Staphylococci and Clostri- 
dium botulinum. The Salmonellae are the agents of septic 
diseases in domestic animals (cattle). When infected animals 
are slaughtered and their meat is stored in warm premises, 
the Salmonellae multiply in the meat and toxic products 
accumulate. Ingestion of this meat, if insufficiently cooked, 
causes food toxicoinfections. Contamination of meat with 
Salmonellae may occur after the slaughtering, the bacteria 
finding their way into the meat from the intestines of 
the slaughtered animals. This can occur with improper 
dressing of carcasses, in processing raw and cooked meat at 
the same tables and during subsequent meat storage in 
warm rooms. 

Similarly, meat and other food products may be contam- 
inated with Escherichia coli, Proteus^ or Clostridium botuli- 
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nujn. In the case of Clostridium botulinum, inultiplicatioii 
of the microbes is possible only under anaerobic conditions 
(improper salting of meat or inadequate sterilisation of 
canned goods). Staphylococcal toxicoinfections occur par- 
ticularly frequently after ingestion of certain contaminated 
milk products, such as creams and other typos of sweetened 
food. 

We have already mentioned that certain types of hel- 
minths are transmitted by food. Their life cycle illustrated 
how subtly the parasites have adapted themselves to the 
food relations between man and animals, or between differ- 
ent species of animals. The beef tapeworm in the adult 
state leads a parasitic existence in the human intestines. 
Its eggs or, to he more exact, the larvae developed from 
the eggs enter the soil, are ingested by cattle together 
with the grass, reach muscle tissue by way of the blood and 
become encysted in the tissues (cysticerci). Human infection 
occurs after eating improperly cooked beef containing via- 
ble cysticerci. Thus breeding of cattle for meat led to the 
appearance of this parasite and to the disease caused by it, 
Opistorchosis is an example of the adaptation of a para- 
site to another type of food relation. The worm, which 
leads a parasitic existence in the intestines of man or domes- 
tic carnivora (cats, dogs), excretes its eggs into the intesti- 
nal lumen from whence they find their way to water reser- 
voirs. The larvae develop from the eggs and enter one host 
and then another — fresh-water molluscs and the carp. 
The invading larvae settle in the tissues of these hosts. 
Humans, dogs and cals are infected by eating raw or in- 
sufficiently cooked fish. Naturally, this parasitic disease 
is widespread among people living along river banks and 
engaged in fishing. 

Various household articles may also be involved in the 
transmission of the infectious agent. Fungous and cutaneous 
purulent diseases, as well as smallpox, may be transmitted 
by clothes. Trachoma is transmitted by the use of a common 
towel. The eggs of helminths are often found on door han- 
dles. The part played by household objects in air and dust- 
borne transmission of infectious agents has already been 
discussed. Utensils contaminated with the excretions of 
a diseased person may be a factor involved in the transmis- 
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sioii of influenza, diphtheria, tuberculosis, syphilis and 
other diseases whose pathogens can be ejected through 
the mouth and the upper respiratory tract. Children’s toys 
can play a similar role. Syphilis, tuberculosis and even 
plague have been known to be contracted after the use of 
a pipe previously smoked by a sick person. 

The terms “contact”, and “contact transmission” are 
frequently used in epidemiology, as well as “direct” and 
“indirect” contact. The term “contact”, whose origin can 
be traced to medieval or oven ancient times, is very inaccu- 
rate. Strictly speaking, only venereal and certain cutaneous 
diseases (excluding the transmission of certain diseases by 
kissing), are conveyed by direct, i.e., physical contact. 
The term “contact”, however, is ordinarily used in a broader 
sense in speaking of contact transmission of measles, ty- 
phoid or typhus fever. However, in the first case we are 
dealing with the droplet way of transmission (measles); 
in the second, dirty hands are usually involved and in the 
third, lice. In all these examples there has been association 
with the patient and the word “contact” is used to stress 
the role of this factor in the origin of the disease. That 
is why it is advisable to substitute the word “association” 
for “contact” wherever possible. It is in this sense that 
the term “in contact” or “in association” should be under- 
stood when speaking of persons who have associated with 
the diseased patient and may be in danger of becoming 
infected. 

Arthropoda as Vectors of Infectious Diseases. The arthro- 
poda, living carriers of diseases, are also grouped with the 
factors involved in the transmission of the infectious agent. 
From the biological point of view the classification is in- 
correct, since any biological species which is a host or a 
parasite should bo regarded as a source of infection. In the 
case of malaria, the mosquito is the host of the adult para- 
site and it is man who should be regarded as the vector 
rather than the mosquito. It should be remembered, how- 
ever, that epidemiology is concerned with the methods 
of Ihe spread of infectious diseases (pathogens) among hu- 
mans. From this point of view, the arthropods, which are 
an element of man’s environment, should be regarded as 
vectors of infectious diseases. 
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Vectors of infectious diseases of man belong to various 
taxonomic divisions of the arthropoda phylum within the 
class of insects and ticks. Most of them are blood-^siickers 
and tlie infection of man or animal, or of the vector itself, 
is associated with blood-'Sucking. 

Biologically vectors may he classified as mechanical 
and biological. The mechanical vectors are arthropoda which 
do not serve as the hosts of a given pathogenic parasite al- 
though the pathogen may, for certain periods, live on 
the surface of the body, the legs or in the intestines of the 
insect. In the case of typhoid fever, poliomyelitis, trachoma, 
etc., the mechanical vector is the common fly. Biological 
vectors are actual hosts of a parasite which breeds or oven 
undergoes a certain portion of its life cycle in tlie host or- 
ganism. The mosquito belongs to this type of vector since 
sporogony of the malarial plasmodium takes place in its 
organism. A brief description of the basic groups of patho- 
genic vectors is given below. 

Mosquitoes are vectors of many diseases, the most im- 
portant of which are malaria, mosquito-borne encephaliti- 
des, yellow fever, dengue, and a number of worm infestations 
(filariasis) and tularemia. Each of these diseases is trans- 
mitted by a specific group of mosquito species; hence the 
mosquitoes are the biological vectors of these diseases (with 
the possible exception of tularemia). Malaria is transmitted 
by mosquitoes of the Anopheles (Fig. 10); more than 

100 species of mosquitoes belonging to this genus have 
been found to be malaria vectors, though only a few of 
them wliich feed on human blood are of significanco. The 
most significant malaria vectors in the U.S.S.R. were the 
Anopheles maculipennis and Anopheles sacharowi—VoQ latter 
in the southern areas. Those mosquitoes breed close to human 
habitation and therefore are syiianthropous species— a fact 
which explains their role in the spread of malaria. Mosquito- 
transmitted encephalitis, a form of which, Japaiieso en- 
cephalitis, occurs in tlie U.S.S.R., is transmitted by the 
Aedes, Culex and Anopheles genera. The Aedes mosquitoes 
are also vectors of yellow fever and dengue. 

Since the Aedes aegypti is a syiianthropous species, the 
spread of these two diseases beyond their original nidi is 
associated with the migration of the mosquito concerned. 
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Mosquitoes of the Aedes and Culex genera can transmit 
tularemia. Finally, the genera of Anopheles, Aedes, Man- 
sonia and Culex are vectors of filariae (wuchereriasis, loasis), 
whose larvae undergo their development cycle within the 
body of the mosquito. Ordinarily, the mechanism of infec- 
tion of man by mosquitoes is as follows: at the moment of 
the bite, the pathogenic agents in the salivary glands of 
the mosquito enter the wound with the saliva and eventu- 
ally pass into the blood. In the case of filariasis, the filari- 
al larvae, which are in the proboscis of the mosquito, rup- 
ture the membrane of the proboscis at the moment of biting, 
are deposited on the surface of the skin and penetrate to 
the blood vessels. In tularemia it is most probable that a 
purely mechanical transfer of bacteria by the biting appa- 
ratus occurs. 

The Phlebotomus sandflies transmit Pappataci fever 
(sandfly fever), bartonelosis (Oroya fever) and numerous 
forms of skin and visceral leishmaniases, widespread in 
both the Old and New Worlds. These sandflies are the 
biological vectors of the pathogens of these diseases. In- 
fection occurs through the bite of the mosquito. 

Onats of the Simalium genus transmit certain filariases, 
being intermediate hosts of respective helminths. The mecha- 
nism of infection is the same as in the transmission of fila- 
riases by mosquitoes. 


Fig. 10. The cycle of development of the malarial plasmodium 
(after S. D. Moshkovsky) 

7 — asexual development in man’s ors:anism: / — erythrocyte with the youns: schi- 
zont; helow on the left-hand side two sporozoites arc approaching the erythrocyte, 
two merozoites are approaching it from the right-hand side; ?, 4— the develop- 

ment of the schizont in the erythrocyte; .7— two parasites in an erythrocyte, one of 
the parasites possesses two nuclei; 4 — the big ring phase; the pigment grains can 
be seen in its enlarged part; 5 — adult schizont; 7 — schizont in the stage of seg- 
mentation; (V — free merozoites following the break-up of the erythrocyte, ready 
for fresh infection; ,9, some of the merozoites following implantation in the 
erythrocyte give rise to the formation of sexual forms (young macro- and micro- 
gnmetocytes); 10, 74— sexually mature macro- and microgametocytes; 11, 12 — 
inverse development of a microgametocyte into merozoites. 11 — sexual develop- 
ment in the body of a mosquito: 1 — the head; 2 — the salivary glands; 3 — the stom- 
ach; 4 — macrogamete and .5 — microgametocyte in the stomach of a mosquito, 
liberated from the erythrocytes; a microgametocyte separates several flagella — 
spormatozoites, one of which copulates with the macrogamete; 6 — the young 
fertilised cell; 7— ookinete; oocyst; o, to, II, 12, 7.7— the oocyst in different 
stages of maturing; 14 — the rupture of the mature oocyst with the liberation of 
the sporozoites; the latter invade the salivary glands of the mosquito wherefrom, 
together with the saliva of the insect, they enter the blood of man during the bite; 
7,5— two sporozoites which entered nian> blood are approaching an erythrocyte 
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Fig. 11. Tlio process of formation of a “plague 
blocK” in a tlea (by N. Fyodorov and 1.1. Rogozin) 


131ood-siickiiig riios are vectors of tularemia, filariases, 
antlirax and trypanosomiasis. In the U.S.S.R., Clirysops 
discalis—lho deer- fly — is a mecliaiiical vector of anthrax, 
while other representatives of this genus are vectors and 
intermediate liosts in filariasis. The deer-fly, (Chrysops 
discalis), and the biting fly, Stomoxys calcitrans, transmit 
tularemia. Tsetse flies {Glosslna genus) are the vectors of 
African sleeping sickne.ss (trypanosomiasis). 

Fleas transmit plague, rat rickettsiosis and also the rat 
and the pumpkin tapeworm. The numerous species of 
fleas belonging to the genera Ceratophyllus, Xenopsylla and 
others, as well as the common flea, Pulex irritans, are in- 
volved in the disseminatioji of plague in nature and infect 
man with plague. The infection occurs during biting. Plague 
bacteria accumulate in the gastric tract of a flea and are 
regurgitated into the wound where the flea bites (Fig. 11). 
Infection with rat rickettsiosis does not occur during the 



flea’s bite but as a result of post-bite itching, when flea 
feces containing rickettsias is rubbed into the skin. Infec- 
tion with rat and dog tapeworm occurs as a result of swallow- 
ing fleas or their larvae containing the cysticercoid. This 
mechanism of transmission, usual in dogs and rodents, is 
naturally rarely met with in man but it can occur— e.g., the 
accidental swallowing of a flea by a baby. 



Fig, 12, Lice (after V. N. l^ekleiiiisliev) 

A — body louse {PeOiculus humamta rorporis); if --head louse (Pediculus 
fiumanns capitis). Male and female greatly magnified; C— pubic lousQ 
{Idilhirius piibis) 



The Pediculus humanus (Fig. 12), specifically, the body 
louse, is the vector of typhus fever and relapsing fever. 
The transmission mechanisms of these infections differ. 
Rickettsiae prowazeki develop in the intestinal epithelium 
and are deposited on human skin together with the feces 
of the louse. Infection takes place when the feces is rubbed 
into the skin by scratching the itching bitten area. 
Spirohaetae obermeieri (Borrelia recurrentis) invade the 
body of a louse. Infection occurs when the hemolymph of 
a crushed or injured louse containing the spirohetes is rubbed 
in. Lice are a strictly specialised species and therefore 
the numerous species of lice which live on wild and domes- 
tic animals, transmitting various diseases to them, do not 
attack man. 

Bedbugs do not transmit any diseases. Certain species 
of bugs, however, are of epidemiological significance: “the 
kissing bug”, Triatoma megista^ and other biting bugs of 
this genus transmit Trypanosoma cruzi, the pathogenic agent 
of South American trypanosomiasis (Chagas* disease). 

Among other insects, flies including the common fly, Musca 
domestica (Fig. 13), are of undoubtedly great epidemio- 
logical significance. The common fly, a synanthropous in- 
sect, is an important carrier of typhoid, dysentery, polio- 
myelitis and other diseases transmitted by the fecal-alimen- 
tary route, and also of diseases such as tuberculosis, tra- 



Fig. 13. The cycle of development of a house fly 
(after V. N. Beklemishev) 


7_housc fly; eggs of a house fly; .3— adult larva; pupa; 
j'-cocoon of a house fly 



choma, diphtheria, etc. The part played by the fly as a me- 
chanical- carrier is determined by the specific features of 
the fly’s biology— hatching in sewage and waste, it is in 
constant contact with feces and other excreta, on the one 
hand, and with food, skin and the mucous membranes, on 
the other. The extent and rapidity with which flies multiply 
in favourable conditions explain the exceptional signifi- 
cance of this insect in the transmission of many infectious 
diseases of man. 

Among other insects cockroaches are of some epidemiolog- 
ical significance. They are intermediate hosts of certain 
helminths {Gongylonema), with which man may be infected 
in rare cases (o.g., the swallowing of a cockroach by a 
baby). 

Numerous species of ticks are vectors of many infec- 
tious diseases: tick-borne spirochetoses (recurrent fevers), 
tularemia, tick-borne rickettsioses, tick-borne encephali- 
tides, hemorrhagic fevers, equine encephalitides and other 
diseases, including certain helminthiases (Fig. 14). Ticks 
are l)iological vectors since the pathogenic agent not only 
multiplies or develops in their organism but in many cases 
is hereditarily transmitted to the egg. This is why ticks 
constitute the main and, most probably, the primary reser- 
voir of pathogens in tick-borne encephalitides, rickettsioses 
and recurrent fevers. Amongst the many ticks, certain 
groups are associated with specific infectious diseases. Ticks 
of the Ornithodorus genus are vectors of recurrent fevers 
(spirochetoses) whose natural foci are found almost all 
over the world. The Ixodidae ticks belonging to genera Der- 
inacentor^ Amblyomma, Haemaphy salts and Rhipicephalus 
transmit the exanthematous fevers of the Old and New 
Worlds; vectors of the tick-borne encephalitides belong to 
the Ixodides, Dermacentor and Haemaphy salts genera; vec- 
tors of hemorrhagic fevers are ticks belonging to the Derma- 
centor and Hyalomma genera. The equine encephalomyelites 
of America are also transmitted by the Ixodidae ticks of 
the Dermacentor genus. Gamasoid ticks are vectors of 
vesicular rickettsiosis (gen. Allodermanysus), Far Eastern 
hemorrhagic fever (gen. Lae laps) and lymphocytic chorio- 
meningitis, and in addition, are involved in the transmis- 
sion of American St. Louis encephalitis and tularemia. 
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Fig. 14. Soveral species of ticks — vectors of infec- 
tious diseases (after V. N. Bokloinishcv) 

J- -Aleclorobius tlwlozam papillipes: A~ female (from above), 
B — female (from below); 2 — Ixodes persulca tus; a—lfudlortmio. 
marginatum-, 4 — AUoderwanyssus sanguineus; 5 — Tromhicula 
ohamushi: A — larva (from above), B — larva (from below) (^really 
magnified) 


Trombicula ticks, blood-suckers only in the larval stage, 
transmit the tsiitsugamiislii fever and other varieties of this 
rickettsiosis. 

It may be seen from the foregoing that in some diseases, 
the vector is a single species of arthropoda (the louse, for 
instance, in typhus fever); in others, there are several re- 
lated species (for instance, the Anopheles mosquitoes in 
malaria); and in still other cases, the disease may have 
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many vectors belonging to different taxonomic groups 
(for instance, the Ixodidae ticks, the Triatoma bugs and 
mos({iutoes in American equine encephalomyelites). 

The Mechanism of Transmission and the Classification of 
Infectious Diseases. In the epidemic process the most 
important link responsible for the existence of an infectious 
disease is the mechanism by which it is transmitted, since 
the mechanism of transmission perpetuates the causative 
agent of the infectious disease, the parasite, as a biological 
species. Without this mechanism, there would be no in- 
fections disease. 

The mechanism of transmission, the pathogenesis of the 
disease and the biological properties of tlie causative agent 
are very closely interrelated. The following examples will 
illustrate this. 

Measles is transmitted by the droplet method. The portal 
of ejitry is the respiratory tract wliich is also the site of 
discharge of the virus from the organism. Tlie pathogenesis 
of measles, however, is far from being exhausted by ailments 
of the respiratory tract. The virus of measles has little re- 
sistance and is easily destroyed in the environment. In 
tliis case, the pathogenesis of the infection and the mecha- 
nism of transmission form a single entity. The ease with 
which the disease is transmitted makes it unnecessary 
for the pathogen to develop an ability to withstand unfa- 
vourable environmental conditiojis. 

In typhoid (enteric) fever, the pathogeji enters and leaves 
the organism through the intestines, although disturbances 
in tlie latter exhaust the pathogenesis of typhoid even less 
than the disturbances in the respiratory tract exhaust the 
pathogenesis of measles. Factors in transmission may be 
water, soil, food, flies and all other elements of association 
in the home. In short, the pathogen enters the mouth either 
with food or water, or is simply carried there by dirty hands. 
It is clear that the pathogen travels a rather long way in 
the environment before it is transferred from a diseased 
patient (or carrier) to a healthy person. This explains the 
comparatively high stability of the typhoid-fever pathogen. 

In typhus fever, Rickettsia prowazeki is transmitted by 
lice. The prolonged rickettsiemia, responsible for the in- 
fection of a louse during blood-sucking, is of decisive sig- 
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iiificance in the pathogenesis of typhus. As for rickettsias, 
tliey have developed an ability to multiply in such differ- 
ent media as the endothelium of the blood vessels of man 
and the endothelium of the intestines of a louse. 

Drawing attention to the interrelationship between the 
properties of the causative agent, the pathogenesis of in- 
fection and the mechanism of transmission, L. V. Oro- 
mashevsky .suggested that we define the specific localisa- 
tion of infection (or more correctly of the agent) in an organ- 
ism as the one which is associated with the mechanism of 
transmission. For instance, tick-borne encephalitis causes 
viremia and disturbances of the central nervous system; in 
this case, the blood and not the nervous system is the spe- 
cific localisation of the parasite, since the vector is infected 
by means of the blood. The specific localisation of the cau- 
sative agent in the organism and the pathological process 
resulting there may or may not coincide with the locali- 
sation of the agent producing the principal manifestations 
of the infection concerned. In influenza, both localisations 
coincide, whereas in poliomyelitis this is not the case. The 
specific localisation of the pathogen is the intestines, but 
the principal clinical manifestations of poliomyelitis— pa- 
ralyses— are associated with the multiplication of the virus 
in the anterior horns of the spinal cord. 

A study of the mechanism involved in the transmission 
of infection has made possible a classification of infec- 
tious diseases based on epidemiological principles (Fig. 15 
a-d). 

No other principles are applicable in epidemiology. For 
instance, if the etiological principle were to bo used, we 
would bo obliged to include meningitis and gonorrhea (gram- 
negative cocci) in one group; relapsing fever, leptospiral 
jaundice and syphilis (spirochetes), etc., in another group. 
The etiological classification is inapplicable because the 
causative agent of an infectious disease and the disease 
itself are two quite different things. In epidemiology the 
classifications based on clinical manifestations are also 
impracticable, since in this case we would have to class 
typhoid fever, measles and typhus fever in a group of exan- 
thematous fevers; poliomyelitis and tick-borne encephalitis 
—in a group of neuroinfections, etc. 
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That etiological or clinical classifications are inai)pli’ 
cable in epidemiology does not at all mean that these clas- 
sifications arc faulty in general. Etiological classification 
is just as indispensable for a microbiologist as clinical 
classification is for a specialist in infectious diseases — if 
only for purposes of diagnosis. 

Epidemiological classifications are all more or loss sim- 
ilar, since they are based on the mechanism of transmis- 
sion or the routes of spread of infectious diseases. It has 
been shown above that the mechanism of transmission is re- 
lated to the pathogenesis of the infection, including the spe- 
cific localisation of the pathogen, as well as to the biologi- 
cal properties of the pathogen. With the mechanism of trans- 
mission used as the basis the majority of infectious diseases 
can be subdivided into four basic groups (Table 1). 


Table 1 

Classificalioii of Infectious Diseases of Man 


Grouvs 

Subgroui s 

! Tyincal Examples 

1. Iiilestiiial infections 

A. Anthroponoses 

Typhoid fever 

(alimentary infe(‘>ti()us 
(lisoases) 

B. Zoonoses 

Salmonellosis 

11. Infedions of Ihc res- 

A. Anlhropoiios(‘s 

Influenza 

piratory tracts (drop- 
let infectious diseases) 

B. Zoonoses 

Ornithosis 

III. Infections of the ex- 

A. Skin diseases 

Favus 

ternal tegumen (dis- 

B. Zoonoses 

Anthrax 

eases tra n sm i 1 1 ed via 

C. Wound infections 

Tetanus 

llio external teginnen 
without the mediation 

\). Diseases caused hy 
biles of animals 

1 la hies 

of living vectors) 

E. Venereal diseases 

F. l^ye diseases 

0. Diseases ot the muco- 
sa of the mouth 

(lonorrhea 

Trachoma 

Herpes 

IV. Infections of the blood 

A. Anthroponoses 

Typhus- fever 

(transmissive infec- 
tions diseases) 

B. Zoonoses 

Tick-home 

rickettsioscs 


1. Intestinal infections or alimentary infectious diseases. 
The causai-ive agent is discharged in the feces or the urine. 
Factors in transmission may be food, water, soil, flies, 
household articles, dirty hands. Contagion occurs through 
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the mouth. Typhoid fever is a typical example of this in- 
fection. 

The diseases of this group can he divided into two .sun- 
groups according to the source of infection (reservoir of 
the pathogen): anthroponoses and zoonoses. 

The anthroponoses include typhoid and paratyphoid 
fevers, dysentery and infectious entorocolites (colientcrites, 
viral diarrhea), cholera, amoebiasis (amoebic dysentery) 
and protozoal colites (lambliasis, trichomoniasis), infective 
hepatitis, poliomyelitis and diseases caused by intestinal 
viruses (ECHO, Coxsackie), many varieties of gcohelmin- 
thiases (ascariasis, trichocephaliasis, trichiuiasis, entero- 
biasis) and biohelminthiascs (teniases, hymenolepiases, di- 
pylidiasis, diphyllobothriases, opistorchosis, fa.scioliasis, 
dicroceliasis, metagon.imiasis, paragonimia.sis). 

The zoonoses include salmonelloses, botulism, brucel- 
losis, leptospiroses, balantidiasis, coccidioses. The above- 
mentioned biohelminthiases, which man contracts when 
eating raw or undercooked meat or fish, and intestinal myia- 
ses could also bo classed with this subgroup. 

II. Infections of the respiratory tracts, or the droplet 
infectious diseases. The causative agent is discharged with 
the secretion of the respiratory tracts or the mouth cavity. 
The factor of transmission is air and lo.ss often, household 
objects. Infection takes place by the droplet or the dust- 
borne methods, less often by the use of tableware, toys 
and other objects contaminated by the diseased person or 
carrier. Influenza is a typical example of this infection. 

The diseases of this group include whooping cough, diph- 
theria, scarlet fever and anginas, epidemic cerebrospinal 
meningitis, pneumonias (bacterial, protozoal, viral), in- 
fluenza and similar di.seases, adenoviral diseases, common 
cold, bacterial catarrhs of the respiratory tracts, etc., tu- 
berculosis, leprosy, ozena, scleroma, smallpox, measles, 
chickeiipox, epidemic parotitis, lethargic encephalitis, lier- 
pes, rubeola scarlatinosa and German measles, ornithosis, 
psittacosis, and also certain fungoid lesions of the respira- 
tory tracts. All these diseases are anthroponoses with the 
exception of ornithosis, psittacosis and some otlier forms 
of fungoid lesions of the respiratory tracts which are trans- 
mitted to man by birds. 
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in. Infections of the external tegiimen, or diseases trans- 
mitted via the external tegnmen (without the mediation 
of living vectors). 

The diversity of external tegumen (skin, hair, mucous 
membranes of the eyes, the urogenital tracts, mouth and 
nasopharyngeal cavities) is responsible for a considerable 
number of subgroups in this group of diseases, apart from 
the division into the anthroponoses and the zoonoses. There 
are the following subgroups: 

A. Skin diseases: streptococcal and staphylococcal pyoder- 
mas, yaws, pint a, pemphigus, psoriasis, warts, molliiscum con- 
tagiosum and many other viral derm mitoses, epidermophy- 
toses, favus, trichophytoses, microsporosis and other forms 
of (Jermatomycoses, deep and systemic mycoses, scab and 
certain forms of myiases. 

With the exception of several mycoses of zoonotic ori- 
gins, the diseases listed are anthroponoses. The mycoses of 
zoonotic origin arc more akin to the next subgroup. 

B. Zoonoses transmitted via the skin: anthrax, glanders, 
melioidosis, erysipeloid, pasteurellosis, listerellosis, foot- 
and-mouth disease, cowpox (vaccinia) and paravaccinia. 

C. Wound infections: tetanus, gas-gangrene, erysipelas. 

The common feature in the three subgrouos enumerated 

is that the portal of entry is the skin. Certain worm in- 
vasions should also he classed with them: ancylostomiasis, 
strongyloidiasis, schistosomiases wliich are initiated by ac- 
tive implantation of the helminth larvae in the skin, from 
which they reach the blood stream and sub.seqiienlly settle 
in the intestines, the urinary tracts or the blood vessels. 

D. Diseases caused by bites of animals: rabies, sodoku. 
Haverhill fever, lymphoreticulosis (a disease caused by a 
cat bite or scratch). 

E. Venereal diseases: syphilis, gonorrhea, soft chancre, 
inguinal granuloma. The diseases of the urogenital tracts 
also belong to this group: iion-suppurative (non-specific) 
urethrites, Reiter \s syndrome, trichomoniasis of the gen- 
itals, condylomao acuminatum. 

F. Eye diseases: trachoma, bacterial and viral conjunc- 
tivites. 

G. Diseases of the mucous membrane of the mouth: fuso- 
spirochetoses, herpetic infection, bacterial and viral sto- 



maliles, yeast mycoses and other fungous diseases of the 
mouth cavity. 

IV. Infections of the blood or transmissive infectious 
diseases. This group of diseases, as can be seen from its 
name, is transmitted by blood-sucking vectors. Here, too, 
the subgroups of anthroponoses and zoonoses can be dis- 
tinguished. 

The anthroponoses include typhus fever, relapsing fever, 
bartonellosis, malaria, several forms of cutaneous and vis- 
ceral leishmaniasis, yellow fever, dengue, Pappataci fever, 
filariases. 

The zoonoses include tick-borne spirochetoses (relapsing 
fevers), plague, tularemia, tripanosomiases, most forms of 
cutaneous and visceral leishmaniasis, rickettsioses, tick- 
borne encephalitis, hemorrhagic fevers, mosquito onceph- 
alites, American encephalomyelites, a number of tropical 
fevers of viral etiology. 

A closer examination of the diseases enumerated will 
reveal that there are some with several meclianisms of trans- 
mission. For instance, plague and tularemia have been classed 
with the group of transmissive zoonoses, as in this case 
consideration had to be given to the basic typo of the patho- 
gen’s circulation in nature. In actual fact man can become 
infected with plague not only by fleas (bubonic plague), 
but by the alimentary route (intestinal form of plague), 
and plague can be spread among people by the droplet 
infection (pneumonic plague). Tularemia can be transmitted 
by the bite of a blood-sucking arthropoda, via skin lesions, 
and by the alimentary and the droplet way. Hence, 
plague may be classed with groups I, II and IV, and tula- 
remia with any or all of the four groups. Diphtheria is trans- 
mitted by droplet infection, but there is also diphtheria 
of wounds. The list of such examples could bo extended 
considerably (anthrax, leptospiroses, a number of worm 
intestations, etc.). Obviously any classification is only a 
conventional division which can by no means bo compared 
with the variety found in life. However, the fact that there 
are diseases which have several mechanisms for transmit- 
ting the pathogenic organism does not contradict the clas- 
sification suggested, since in the main (possibly with the 
exception of a few helminthiases) these are reduced to the 
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aforementioned four mechanisms of transmission or are 
variants thereof. 

At the same time this classification of infectious dis- 
eases is of more than theoretical and informative importance; 
it has a practical application, making it possible to 
group anti-epidemic and prophylactic measures launched 
against several diseases at once. It is in this sense that the 
action of a certain measure or of a number of measures 
against several infectious diseases is meant when we speak of 
measures directed against intestinal infections, louse-borne 
diseases and venereal disease. For instance, if effective fly- 
control measures arc undertaken, this means that we are at 
the same time taking action against typhoid fever, dysentery 
and infective hepatitis. The eradication of prostitution 
in our country led to a drop in syphilis, gonorrhea and 
other venereal diseases. 

The control pediculosis is also an effective measure 
against typhus fever, relapsing fever and trench fever. 
Ilowover, it is hard to find a common control measure to 
combat dysentery and tick-borne encephalitis or malaria 
and brucellosis. This proves that the rational classifica- 
tion of ijifectious diseases stands up well to the basic crite- 
rion of its validity— namely, its application in practice. 

Susceptibility and Immunity. The existence of sources 
of infection, and also of various transmissive factors of an 
infectious nature characteristic of a given illness, can only 
lead to an outbreak of the disease, i.c., to completion of (he 
epidemic chain in the presejice of siisceptiblcs. 

People vary considerably in their susceptibility to infec- 
tious diseases. But there is a number of diseases to which 
man is universally susceptible. Thus infection with typhus 
fever or measles, provided a person has not suffered from 
it previously, always results in the development of a clin- 
ically manifested disease. With other infectious diseases 
susceptibility may bo incomplete, so that only a part of 
those infected become ill, whereas the others are infect- 
ed asymptomatically and become healthy carriers. This phe- 
nomenon is characteristic of scarlet fever, which affects 
approximately 40 per cent of those infected, and of diphthe- 
ria, to which approximately 20 per cent of those who have 
not suffered from it previously are susceptible. Those values 
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are usually called the coiitagiocity indices and are derived 
from the data obtained from analysis of epidemics over a 
number of years. In still other diseases, only a small propor- 
tion of those infected become ill, while in the majority of 
cases the infectious process takes an asymptomatic form. 
Highly indicative in this respect is poliomyelitis. Out of 
100 infected persons, on the average one or two develop the 
paralytic form, five or six develop a mild form without pa- 
ralysis and the remaining 92 or 94 have an asymptomatic in- 
fection. All three forms of the infectious process— paralyt- 
ic, non-paralytic and asymptomatic — lead to tlie develop- 
ment of immunity. Consequently, most children in modern 
urban communities become immune to poliomyelitis be- 
tween eight and twelve years of age, if not earlier. 

This variation in susceptibility explains why in the case 
of measles the morbidity assumes the nature of an out- 
break where the connecting links between isolated cases 
are easily traceable, whereas the epidemic process in polio- 
myelitis appears as a number of unrelated sporadic cases, 
whose connecting links are the non-paralytic and asympto- 
matic forms of the disease, which arc extremely difficult to 
diagnose. 

The intensity and duration of immunity also varies with 
different infectious diseases. The first attack of measles 
and smallpox gives a lasting, almost always life-long immu- 
nity and reinfection is practically excluded. An attack of in- 
fluenza results in an intensive immunity that lasts for one 
year only, after which it gradually disappears. Malaria 
and relapsing fever do not give any immunity at all and a 
further attack may follow soon after recovery. When dealing 
with diseases which have several serological varieties of 
the pathogen, as in poliomyelitis, dysentery and influenza, 
it has to bo borne in mind that the immunity acquired is spe- 
cific to the type of pathogen involved: it provides protec- 
tion against repeated infection with the same serologic type 
of pathogen, but offers none against other serologic types 
of pathogen. 

These features of susceptibility and immunity to infec- 
tious diseases determine the immuno-pattern of the popula- 
tion in relation to a particular disease, which reflects the epi- 
demic processes occurring in a given community. The study 
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of the immuiio-pattern is of importance for acquiring a knowl- 
edge of the laws governing development of the epidemic proc- 
ess in different localities and in different communities; 
it is important for the planning of prophylactic inoculations 
and for correct epidemiological prognosis. This department 
of epidemiology is frequently referred to as serological (im- 
munological) epidemiology. 

Immunological epidemiology offers sound explanations 
for variations in susceptibility to infectious diseases ac- 
cording to age. It is known, for instance, that infants under 
six months have a low susceptibility to measles. Subse- 
quently susceptibility shows a sharp increase but by six or 
seven years of age it drops considerably, and the disease is 
rarely observed in children after 12. The explanation for 
this fluctuation is that babies under six months of age re- 
tain the immunity to measles acquired from their mothers, 
which is maintained by a supply of passive immunity in 
the form of antibodies contained in breast milk. This im- 
munity disappears when breast feeding ceases and, having 
become "completely susceptible to measles, children then 
contract this disease. In the older age groups the proportion 
of children who have suffered from measles increases grad- 
ually, so that the category of susceptibles shrinks and 
that of immune persons grows. In modern conditions the 
susceptible category disappears completely in the 7-12 age 
group, the process terminating earlier in urban communi- 
ties than in the countryside where association among peo- 
ple is less intensive. In isolated localities the process may 
be delayed and susceptibles to measles might be found oven 
among adults. 

These laws of immunity according to age in regard to 
measles are also typical of other infectious diseases of chil- 
dren — scarlet fever, whooping cough, diphtheria, chicken 
pox, etc. It is obvious that these infections are peculiar 
to children not because of some specific features of a child’s 
organism, but for the simple reason that people contract 
the diseases (or have an asymptomatic infection, as hap- 
pens in scarlet fever or diphtheria) during childhood and 
the immunity acquired then lasts them all their lives. No 
doubt the physiological characteristics of childhood may 
also be of significance: it is a fact that irrespective of the 
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specific immunity, a child’s organism is more susceptible 
to whooping cough, influenza and other infections than 
that of an adult. The comparison of measles and influenza, 
however, provides added proof that the grounds for dis- 
tinguishing the group of so-called infections of childhood 
are more of an epidemiological than a physiological 
nature. 

The epidemiology of measles and influenza is very simi- 
lar. Children under six months of age have low susceptibil- 
ity to both diseases, owing to the presence of maternal 
immunity. Both diseases are transmitted by the droplet 
method and the epidemic process in young children is, 
therefore, quite intensive. However, there is also a consider- 
able difference between measles and influenza: post-measles 
immunity is stable and practically life-long, while immunity 
to influenza is unstable and is lost within one or two years 
of the attack. This is why measles is a disease of childhood 
while influenza afflicts any age group of the population. 

Certain Characteristics of the Epidemic Process. The 
intensity of the epidemic process may vary, and therefore 
standard conceptions have been adopted in epidemiology to 
determine the intensity of the process. 

Sporadic incidence is a term used to denote the morbidi- 
ty level of a given disease which is ordinarily observed in 
a given locality within a surveyed period of time. A con- 
siderable excess above this level of incidence is called an 
epidemic, while the term pandemic is applied to an extra- 
ordinarily big epidemic, spreading over a considerable ter- 
ritory. The corresponding terms for the epizootic process 
are epizootic and panzootic. 

A more accurate quantitative definition of the intensity 
of the epidemic process is difficult since everything depends 
upon the disease involved, the locality of the epidemic proc- 
ess and its duration. For instance, 1,000 cases of influenza 
in Moscow during winter should without doubt be regarded 
as sporadic incidence; however, if we were dealing with 
1,000 cases of typhoid fever, they would be considered an 
epidemic and a considerably severe one. The same 1,000 
cases of influenza occurring in a small town would be called 
an epidemic, and would also be considered an epidemic in 
Moscow if they occurred in the hot summer months. 
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Frequently in place of an epidemic we use the term epi- 
demic outbreak or just an outbreak, when speaking of a 
small community or a group of people bit by mass morbidity. 
It is in this sense that the terms school outbreak, village 
outbreak, etc., are used even if the number of cases is only 
a few score. 

Thus, the quantitative determination of an epidemic 
process in each case depends on the historical background 
and the epidemiological situation. 

Another term frequently used in epidemiology is endemic 
disease, the antonym being an exotic disease. In the strict 
sense of the term endemic diseases are diseases peculiar to 
a given country or locality, while exotic diseases are import- 
ed diseases. From this point of view typhoid fever and 
measles are endemic to the U.S.S.R., while smallpox and 
cholera are exotic diseases. 

In medical literature one sometimes comes across the 
term “endemic” used in contrast to “epidemic” and denoting 
a morbidity state in which an infectious disease prevails 
more or loss continuously in a given region or is peculiar 
to it. However, in view of its inaccuracy and vagueness, 
the use of this term is ill-advised. There may bo different 
reasons for the existence of endemic infectious diseases. 
In some cases they arc associated with natural foci of infec- 
tious diseases, in others with people’s living conditions, 
or they may bo the result of both natural and social 
causes. 

The theory of natural foci of infectious diseases was de- 
veloped by Y. IN. Pavlovsky. Tie has shown that many in- 
fectious diseases exist in nature independently of man, given 
a certain combination of natural conditions in a particular 
locality, the presence of warm-blooded animals and arthropo- 
da vectors which are the reservoir of the pathogenic para- 
site. For instance, natural foci of tick-borne encephalitis 
are to he found in wooded (taiga) localities inhabited by 
chipmunks and other rodents, and by the Ixodidae ticks. 
The ticks become infected with the encephalitis virus while 
sucking the blood of diseased (infected) rodents and in their 
turn infect other animals when feeding on their blood. 
Furthermore, ticks can transmit the virus transovarially, 
thereby ensuring a continuous circulation of the virus of the 
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Fig. 16. A natural focus of tick-borne encephalitis 


lick-borac encephalitis in certain localities— biotopes (the 
place of habitation) of rodents and ticks which have become 
the natural nidi of tick-borne encephalitis (Fig. 16). 

Natural foci exist also for diseases which are not trans- 
mitted by anthropods. For instance, the anicteric leptospirosis 
is an infection of small mice-like rodents inhabiting marshy 
localities. The rodents contaminate the reservoirs with their 
urine and so transmit the leptospira to each other. Thus, 
swampy localities and floodlands serving as biotopes for the 
rodents have become natural nidi of anicteric leptospirosis 
and exist independently of man. 

In addition to natural foci, the living conditions of the 
people also contribute to the presence of endemic diseases. 
Before the 1917 Revolution relapsing fever was endemic 
amongst poor people affected by lice, Wt the improved con- 
ditions following the Revolution, as well as the introduc- 
tion of anti-epidemic measures, have led to the eradication 
of relapsing fever. 

Malaria is an example of a combination of natural and 
social conditions being responsible for an endemic disease. 
The possible zone of the spread of malaria is confined to 
localities favourable for the development of the Anopheles 



mosquito— a vector of malaria. In reality the spread of 
malaria depends on living conditions, and also on the effec- 
tiveness of malaria-control measures. This is why the con- 
struction of hydroengineering structures in the U.S.S.R. has 
not resulted in malaria becoming endemic in the flooded 
areas, whereas in the case of the Panama Canal construction 
a very severe epidemic of malaria broke out. 

Another term current in epidemiology is “focus”. Accord- 
ing to L. V. Gromashevsky, the term focus should be applied 
to the site of an infection source together with adjoining 
territory within the range of possible contagion for those 
around; the period of its existence is confined to the maxi- 
mum period of incubation following the destruction of the 
infectious agent in it. Hence, the focus is the elementary 
cell of the epidemic process. When smallpox is diagnosed, 
therefore, the sufferer is isolated in hospital for infectious 
diseases, his home is disinfected and all who have been 
in contact with the patient are vaccinated and remain un- 
der medical obsei'vation for 14 days, i.e., the maximum 
incubation period in smallpox. In the case of bubonic 
plague, the patient is placed in a specialised hospital, his 
homo is disinfected, and all insects and rats destroyed; 
contacts are isolated for^up to nine days. 

The focus is not necessarily the home of the sick per- 
son but may also be any other place where he could have 
infected other people. For instance, if a child who is attend- 
ing a creche gets measles, it is not only his homo that is re- 
garded as a focus if it has other young children who have not 
suffered from measles, but also the creche the child goes 
to. Thus, the correct determination of the boundaries of a 
focus is important not only for an understanding of the epi- 
demic process, of which the focus is a part, but also for 
practical purposes— for the choice of measures to eradicate 
the focus itself. 

In a broader sense in regard to a locality, region or a 
whole country where there are active sources of infection 
and factors of transmission of the infectious entity, we 
speak of natural foci of infectious diseases (“Vladivostok 
and adjacent territories is a focus of Japanese encephalitis”) 
or of localities which are endemic for a given disease (“The 
world foci of cholera are found in India and Pakistan”). 
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Conditions for Existence and the Motive Forces of the 
Epidemic Process. The epidemic process, wliicli manifests 
itself in a sequence of three links (sources of infection, fac- 
tors of transmission, suscoptibles), should i)y its nature 
be classed with biological or, to bo more exact, ecological 
phenomena because it is constantly influenced by natural 
factors. Moreover, the natural factors constitute the con- 
ditions in which the epidemic process is manifested. 

This influence may bo most clearly observed in the group 
of diseases transmitted by the blood-sucking arthropoda. 
The existence of natural foci of plague is governed by con- 
crete natural conditions. The reservoir of the pathogen is 
found in numerous species of rodents: gobrils (slirew mice), 
marmots, susliks (gophers). The circulation of the pathogen 
is accomplished through fleas which are parasitic on these 
rodents. This biocenosis (fleas— rodents) exists only in cer- 
tain geographical and natural conditions. Thus, not only 
the circulation of the pathogen in plague foci, but its very 
existence is determined by natural conditions. As distinct 
from plague, malaria only affects man. Tbe area of spread 
of malarial mosquitoes is determined by climatic and geo- 
graphical conditions, the mosquitoes being active during the 
warm season. If we bear in mind that the development of a 
plasmodium in the mos(|uito also re([uircs particular condi- 
tions, it becomes clear that the area of spread of malaria is 
more limited than the area of spread of malarial mosquitoes. 

Natural conditions also influence diseases transmitted 
without the mediation of blood-sucking vectors. The inci- 
dence of typhoid fever and dysentery is uneven, its peak 
coinciding with the summer months. There are serious 
grounds for believing that this phenomenon is due to the 
intensified activity of flies and other factors during tbe 
summer months. 

Even in diseases transmitted by the droplet method, 
where the influence of natural factors would appear to bo 
minimal, it has in fact been found to bo considerable. It 
is known that the incidence of influenza increases in the 
cold seasons of the year (Fig. 17). The reasons for this sea- 
sonal pattern undoubtedly include the influence of natu- 
ral factors: in conditions of increased humidity and low 
temperature, the influenza virus has more resistance in 
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t'ig. 17. Influonza morbidity in Moscow for 10 years 


air, thoroforo llio average infective dovse in winter is higher 
than in summer. At the same time the resistance of the 
human organism to infection in winter diminishes owing to 
lack of vitamins, the inlluence of cold, etc. Thus, natural 
factors have an undoubted influence upon an epidemic proc- 
ess, and can act upon any of its three links. Nevertheless, 
natural factors are not the motive force of an epidemic 
process, but constitute the conditions in which this process 
manifests itself. The social and living conditions of the 
people (i.e., socio-economic factors) constitute the mo- 
tive force of an epidemic process. 

Differences Between Epidemic and Epizootic Processes. 
The differences between epidemic and epizootic processes are 
shown by comparing infectious diseases in man and ani- 
mals. There is no doubt that they have a common biological 
background. Infectious diseases in both animals and man are 
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phenomena of a biological nature, since the infectious proc- 
ess is basically the relationship of a pathogenic parasite 
and the host organism (macroorganism); the main content of 
an epidemic or an epizootic process is the transition of 
the causative agent from an infected organism to a healthy 
one, or to be more exact— the spread of the pathogen among 
its hosts. 

However, there are considerable differences between in- 
fectious diseases in man and in animals. 

The infectious process in man’s organism differs from 
that in the organism of an animal because man’s central 
nervous system differs qualitatively from that of the ani- 
mals. This qualitative difference, as was shown by I. P. Pav- 
lov, the great Russian physiologist, is that man has a sec- 
ond signal system— the power of speech and thought, 
which is absent even in the most highly-organised animals. 
Since the nervous system regulates all the vital processes, 
the differences between the nervous systems of man and ani- 
mals must influence the progress of infectious processes. 
This explains, incidentally, why the specific features of an 
infectious process in man cannot bo reproduced in full in 
animals. 

And yet the greatest difference between infectious dis- 
eases in man and in animals is not the differing reactions 
of their respective organisms to the invasion of pathogens, 
but the qualitative difference between the epidemic process 
and the epizootic process. 

The epizootic process is the spreading of the causative 
agent among animals, and is conditioned by the life of the 
animals. The motive forces of an epizootic process are bio- 
logical factors, since the life of animals is governed by 
biological laws. 

The epidemic process is the spreading of the causative 
agent among people in human society, and therefore depends 
on the conditions of social life. The motive forces of the 
epidemic process are social factors, since the life of people 
is governed by social laws. The following example shows 
the essential difference between epidemic and epizootic 
processes. 

Tick-borne encephalitis is a wild animal disease with natural foci. 
The hosts of tick-borne encephalitis virus are chipmunks, ticks and 
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some other species of small animals inhabiting the taiga. Ticks be- 
come infected when sucking the blood of diseased animals, and having 
acquired the infection transmit the virus to healthy animals in the 
course of blood-sucking. Purthermore, the infected ticks can transmit 
the virus via their eggs to future generations. Thus, a continual epi- 
zootic process takes place, as a result of which the virus of encepha- 
litis is preserved, although chipmunks which have suffered from en- 
cephalitis develop an immunity causing the destruction of the virus 
in their organisms, while a proportion of the infected chipmunks and 
ticks die from various causes. Both hosts of the virus — the chipmunk 
and the tick — liave become adapted to existence in the taiga, and it is 
not surprising that the foci of tick-borne encephalitis exist only in 
taiga areas and only in places where there are both chipmunks and 
ticks. Moreover, for foci of tick-borne encephalitis to exist the number 
of both hosts must bo adequately large. For instance, if tlie chipmunks 
happen to be destroyed to a considerable extent by some beasts of 
prey or perish from lack of food (failure of the crop of cones of conifer- 
ous trees, on which they feed), the epizootic process would become 
less intensive or would discontinue altogether, leading to the death 
of the virus and the termination of its natural focus. The same thing 
can happen if there is a radical decrease in the number of ticks owing 
to extermination by birds, unfavourable weather conditions for the 
breeding and development of larvae, etc. Thus the intensity of the 
epizootic process and its very existence depend upon biological fac- 
tors and the latter arc the motive forces of the process. 

The processes are quite different in the case of cholera, which is 
a disease affecting human beings only. A cholera patient discharges 
cholera vibrios (bacteria) with feces. The infectious period lasts through- 
out the course of the disease; subsequently, if the patient recovers, 
immunity sets in accompanied by the death of the vibrios in the 
organism; some people continue to discharge vibrios even after recov- 
ery (carriers), but not for more than two or three months. Some in- 
fected persons do not contract the disease, but can discharge cholera 
vibrios in excreta for several days or weeks. The cholera vibrio dies 
rapidly on desiccation and exposure to the sun’s rays, but it can re- 
main viable for several day.s in water; it may also be transmitted by 
flies, surviving for several hours on their logs and for several days in 
their intestines. A person can be infected with cholera in the course 
of ingesting food and water contaminated by vibrio-infested feces. 
The contamination of water occurs when the excreta of patients or 
carriers are introduced into the reservoirs with sewage or as a result 
of linen-washing, bathing, etc. Food can be contaminated by the hands 
but more often by flies. 

The above-mentioned i)ropcrties of the cholera vibrio, the course 
of the infectious process and the methods of transmission of cholera 
explain the specific features of cholera foci. Cholera is prevalent in 
countries with a hot and humid climate, in areas with a high density 
of population living in inadequate sanitary conditions. The oldest 
focus of cholera is India, where in the lower reaches of the Ganges and 
the Brahmaputra cholera foci have existed for several millenniums. 
A warm and humid climate and abundance of stagnant water reser- 
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voirs facilitate the preservation of cholera vibrios in the environment. 
This, however, is not the main reason for India being the world 
focus of cholera. Many other places in tJie world can bo found with 
similar climatic conditions. Central Africa, or Brazil, for instance, 
and yet there is no cholera in those places. The conditions of life of 
the people are responsible for the prolonged existence of cholera in 
India. 

Under these conditions people contract cholera at any time of the 
year by drinking polluted water or through other social factors while 
in summer the number of infections increases sharply owing to the 
contamination of food by flics which breed in myriads in rotting gar- 
bage. There has been no improvement in the terrible conditions of 
the working people for thousands of years. Moreover, following the 
seizure of India by tlie British, poverty and exploitation reached a 
new pitch and led to an increase in the incidence of cholera. 

During the pre-capitalist period, cholera was conlijied to India 
since trade between countries was not very great. With tlie develop- 
ment and consolidation of international economic relations under 
capitalism cholera spread beyond the confines of India. During the 
19th and 20th centuries there have been six pandemics, which affected 
practically all countries in the world. Cholera was imported to Burope, 
America and other continents, over the busiest trade routes. Chol- 
era spread to big European cities like London, Paris, Hamburg, 
Petersburg, and settled there for a number of years, since the peoples’ 
conditions of life were conducive to its spread. The working class and 
the other labouring folk lived in urban slums in great congestion 
and poverty. Sewage flowed freely to the rivers which provided supplies 
of drinking-water. In the summer, myriads of flies swarmed into dwell- 
ings and market-places. It is hardly surprising tliat under these con- 
ditions cholera epidemics involved tens of thousands of people. The 
spread of cholera epidemics has only recently been restricted by the 
introduction of special quarantine measures and the construction of 
water-supply systems with decontamination facilities. Nevertheless, in 
India and adjacent countries, cholera continues to take an annual 
toll of tens of thousands of lives. The existence and spread of cliolera, 
as shown by the above examples, depend on living conditions, 
i.e., social factors, and these are the motive forces of tlie epidemic 
process. The eradication of cholera in India and in the otlier countries 
where it is prevalent can become a reality only when healtli-protec- 
tion measures coupled with social reforms are launched on a grand 
scale. 

A comparison of the conditions of existence of the natu- 
ral foci of tick-home encephalitis and of the cholera focus 
in India shows the basic difference between the epizootic 
and epidemic processes, namely, the different motive forces 
of these processes— the biological factors in the epizootic 
process and the social factors in the epidemic process. This 
comparison confirms the conclusion that the origin, ovolu- 
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lion and eradication of infections diseases in man is delor- 
mined by the socio-economic condiliojis prevailing, while 
subseijuently man’s activities in romalcing naliire also had 
a coiisiderablo inrinenco on the evolulion of the infectious 
diseases of animals. 

Evolution of the Infectious Diseases of Man. Existing 
infectious diseases of man arc of varying origins. Tlio fol- 
lowing basic sources of infectious diseases can be indicat- 
ed. Some of them afflicted the ape-like forefathers of man 
and after undergoing, with man, a long process of evolution, 
have survived lo our times. Others originated tln*ougli (he 
development of pathogenic properties l)y Jiarmless parasiles 
of man. Those of the tJiird groiij) were acciuirod l)y man froju 
domesticated animals or from animals which liad hoconie 
adapted to habitation in man’s dwellings independently 
of man’s will. The fourth group stem directly from diseases 
of wild animals. Finally, the fifth poup of diseases is the 
result of the adaptation of free-living species to parasitic 
existence in man’s organism. 

The origin and ovolutioii of the indicated groups of infectious dis- 
eases is best shown Ly concrete examples. 

The first group of diseases is probably the smallest in number. 
This is easily explained. The ovolntion from ape to man involved 
such radical changes in the conditions of life of man and ids forefathers 
that only a few parasites were capable of adapting themselves to the 
cliaiiging conditions and surviving as biological s])ecios. One of tlio 
diseases inherited by nian from bis forefathers is malaria. At present, 
there arc four known malarial pathogens. Tliey are all closely related 
biological species. Three of them — tertian, tropical and quartan ma- 
larial plasmodia — were discovered in the past century, the fourlli, 
the so-called Plasmodium ooale^ was discovered only roceiilly. icrlian 
malaria is found practically everywhere, and the other forms mainly 
in hot and warm areas. Malaria is transmitted to man by the bite 
of a mosquito of the genus Anopheles, which is found mostly in unin- 
habited regions but in some cases close to human communities. Be- 
sides malaria infection in man there is a large number of similar dis- 
eases of mammals and birds in which plasmodia arc also causative 
agents. The plasmodia closest Lo those which cause malaria in man, 
are palliogeiiic for monkeys- 

All these facts prove that the progenitors of malaria palliogens 
for mail were the malarial plasmodia of man’s ape-like forefathers 
who lived in trees in tropical forests. The primitive people, who came 
down from the trees and settled on the ground, engaged in fishing 
and hunting. They populated the banks of rivers and gradually moved 
towards regions with a colder climate. The mosquitoes of the genus 
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Anopheles existed In those regions, too, provided there were reservoirs 
where their larvae could develop; therefore, the conditions were pres- 
ent for the perpetuation of malaria. When men adopted a settled 
mode of life this was even more favourable for tlie continuation of 
malaria, since some species of the mosquitoes Anopheles had become 
adapted to habitation in the proximity of man’s dwellings, feeding 
on the blood of people and domestic animals. It was in tliat period, 
if not earlier, that several types of malaria plasmodium originated. 
One of tlieni— the plasmodium of lertian malaria- -followed man 
farthest north since it became best adapted to unfavourable climatic 
conditions. In one variety of llie tertian malaria plasmodium, attacks 
of malaria duo to the ijivasion of parasites in tlio i)lood set in after a 
long incubation period of from six to eight montlis. Iho adaptive 
character of tliis peculiarity is obvious; since the brief summer in the 
northern latitudes is followed by a long cold season during whicli the 
mosquitoes arc inactive, I ben, had the inenbation pc'i iod been hrici 
(a few weehs), the onset of attacks would have coincided with the cold 
season of the year when the development of parasites in the mosqui- 
toes would have been impossible. The result of the long latent period 
is that malaria attacks in people who have acquired the infection 
in the summer, appear iii the spring of the following year, at thc^ time 
of mosquito cclosion. During the brief summer the mosquitoes infect 
other healthy people who fall ill the following spring, etc. This en- 
sures continuity of the epidemic process. 

Thus, the contemporary species and varieties of malaria plasinodia 
originated in differing climatic conditions at an early stage of human 
civilisation. The existence of different forms of malaria in ancient 
times is confirmed by a fairly accurate description of them in Hippoc- 
rates’ works. ^ 1 f f 

With the development of society, the spread ol malaria, far irom 
decreasing, increased considerably, particularly in tlie epoch of cap- 
italism when malaria advanced to new areas ojiened up by man. 
Extremely vast foci of this disease came into being in different coun- 

At present, malaria is one of the most widespread diseases; 
hundreds of millions of people throughout the world siilTer from it. 
Malaria epidemics have broken out during many wars, for war facil- 
itates the spread of this infection. During the construction of the 
Panama Canal, the malaria epidemic, aciiuirod a truly catastrophic 
size and together with yellow fever was responsible for the death 
of a large proportion of the workers engaged on the jiroject. The 
capitalist mode of economy for a long time nullified the effec- 
tiveness of anti-epidemic moa.surcs taken in some countries, and only 
in recent times have malaria-control campaigns become more successful 
thanks to advances in medicine and the launching of international 
malaria-eradication programmes. 

The measures taken in the Soviet Union checked the epidemic 
spread of malaria. Planned economy makes it possible to forecast 
and prevent the development of malaria foci when new areas are devel- 
oped. A strong organisation with a wide network of anti-malaria 
centres was set up to combat tliis infection and aii effective system 
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of prophylactic measures worked out for which Llio slate allocales huf^c 
sums. The incidence of malaria was practically suppressed through- 
out the country, ajid by 19G0 its complelo eradical ion was achieved 
in the few rarriaining foci. It is significant that the hydroerngineering 
schemes undertaken, including I ho construction of irrigation systems, 
in no way led to a ri.se in malaria morbidity but, on the contrary, l)c- 
came a factor for its suppression and eradication. 

The second group of diseases already referred to originated through 
the development of pathogenic propertii's by harmless parasih's of 
man. 

The example of dysentery illustrates how some benign (non-pat ho- 
genic) parasites become pathogens of infectious diseases. The pathogen 
of dysentery are a group of related bacteria, a few dozen varieties in 
all, which are parasites of man and arc not found in domestic and 
wild animals. Mail’s intestine is the normal habitat of the biological 
species mo.st clo.sely related to i\nHn--JCscherichia coli (non-pal liogenic 
parasite), which is distinguished by its extensive variability. Some of 
its varieties are very close to the pathogens of dysentery. As has boon 
mentioned, lischerinhia coli belongs to the non-palhogenic or condition- 
ally pathogenic bacteria, but sonui of its varieties arc causative 
agents of diarrhea, particularly in children. Other data also point to 
the relationship between these bacteria and prompt the conclusion 
that tlie pathogens of dysentery originated from Escherichia coli. 

Tlow did they originate? Any parasite which inhabits a host organ- 
ism, in tliis case the intestinal tract, meets tlie resistance of the pro- 
tective forces of the host organism. Adaptation to parasitism may 
follow several avenues. If the parasite inhabits the lumen of the in- 
testine and is nourislied by it, it develops in the main the ability to 
withstand the action of gastric enzymes. These properties are clearly 
ox^vcniicd in Escherichia coli. However, if the jiarasite penetrates tlie 
mucous membranes, then it is subjected to the action of a greater va- 
riety of protective reactions of the host organism. A parasite, liowever, 
like any living matter, can become adapted to various conditions, 
including the action of the protective reactions of the host organism. In 
the proce.ss of overcoming them it becomes a pathogenic parasite, liv- 
ing not in the intestinal cavity but in its tissues. The multiplication 
of the parasite in the tissues, however, brings into action the entire 
set of protective reactions of the host organism, as a result of which 
the host organism, generally, destroys the parasite or renders it harm- 
less. In this way a definite interaction sets in h(*Lweon the pathogenic 
parasite and the host organism. The pathogenic properties enable 
the parasite to overcome the general, non-specific protective reactions 
of the host organism; as a result of its multiplication in the tissues 
the organism becomes diseased and this brings into action the protec- 
tive reactions which this time arc of a s])cciric nature, being directed 
towards the destruction of the given parasite or rendering it harmless. 
This is why the developing immunity is specific and diners from the 
non-specific protective reactions acquired or inherited by the host in 
the course of its evolution. 

There is no doubt that dysentery travelled this path. As different 
varieties of Escherichia coli developed into pathogenic tissular parasites. 


6 * 
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I ho typical clinical symptoms of dysontcry bcj^an to take sliapo. Tin- 
existing forms of dysentery reflect, in a way, ilie evolutionary stage's 
of the pathogen’s development. The Urigoryev-Shiga dysentery 
bacilli differ markedly from Escherichia coli: they have lost many 
enzymes, extremely necessary to a parasite inhabiting the lumen of 
the intestine and absolutely useless to a tissular parasite. However, 
they have developed an ability to produce a strong toxin which is 
non-existent in Bacillus coli. The reaction of man’s organism to tlui 
invasion and implantation of this microbe is (‘\])ress(‘d in tin* clmrac- 
teristic clinical manifestations of the disease witli the development 
of immunity. The Flexner dysentery bacilli are much closer to 
Escherichia coli: they have only partially lost their enzymes and do 
not produce exo toxins. The clinical symptoms of the disease are 
cornparatively weak and immunity is imperfect. 

What conditions are responsible for the developme/it of h^schcrichia 
coli into a dysenterial pathogen? These conditions could not have ap- 
peared before the establishment of slave society, wlien people passed 
over to a settled mode of life and formed big communities. A disease 
of the dysenterial type was impossible among the scattered nomadic 
tribes and hordes. No doubt, the pathogenic varieties of Escherichia 
coli could have caused the disease in some members of the tribe, but 
were not spread any further. The situation was entirely different in 
the big communities of ancient society. The contamination of water 
supplies with excrement, the congestion of the population in i)rimi- 
tive living conditions, the contamination of food by flies— all this 
was responsible for the mass dissendnation of the patliogen among 
people. And what is more, in these conditions it was the diarrhea- caus- 
ing varieties of Escherichia coli that had the greatest clianco of 
entrenching themselves and spreading, since the diseased contaminated 
the environment with feces more intensively than healthy people. 
Information about diseases which closely resembled modern dysontcry 
is found in Hippocrates’ works. 

The conditions whicli led to the appearance of dysc'iitery patliogens 
were intensified in the subsequent periods of society’s diivelopment 
and dysentery became one of the most widespread diseases. Since con- 
gestion of the population and lack of adequate public amenities deci- 
sively influence the appearance and evolution of dysmitcry, it is quite 
natural that this disease is particularly widespread in towns, chiefly 
affecting the poor strata of the population who live in workers’ 
districts, in urban slums. The dissemination of dysentery is con- 
siderably influenced by the “exchange” of dysenterial microbes and 
their varieties between countries, during wars, colonial conquests, 
etc. The development of new species and varieties of dysenterial 
bacteria is undoubtedly continuing at the present time, and certain 
pathogens of dysentery are of recent origin, as is amply evidenced 
by the discoveries of new varieties practically every year. 

It would be incorrect to say that the conditions facilitating the 
spread of dysentery have been fully eradicated in the Soviet Union. 
It is apparent, however, that the continuous improvement in the 
welfare and housing of the people, the development of urban public 
amenities, the improvement in the general standards of hygiene and 
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sanilalioji — all tliose factors not only restrict tlio spread of dysentery 
hut also assist the carrying out of prophylactic programmes. These 
objective conditions combined with persistent measures against the 
spread of dysentery have already brought about considerable success 
in the control of this disease. The most serious form of dysentery 
caused by the Grigoryev-Shiga bacteria has been wiped out in the 
U.S.S.R. There is no douht that other forms of dysentery will also be 
eradicated, thougli it sliould be borne in mind that tlie eradication 
of dysentery and the extermination of its pathogens will require many 
years of strenuous effort. 

The diseases of tin; third group were acquired by man from do- 
mesticated animals or from rodents inhabiting man’s dwelling. Typhus 
fever is a cliaracteristic representative of this group and there is no 
difficulty in tracing its origin. 

The forerunner of the epidemic typhus fever is one of the tick- 
boriu' exanthematous fevers or rickettsioses (for instance, Marseilles 
[Mediterranean] tick-borne typhus fever) widespreadj^in the Mediter- 
ranean Sea basin. Their natural foci still require study, but there are no 
grounds for believing that their foci differ from related rickettsioses 
of the Old and Now Worlds: the hosts of the rickettsias are mice-like 
rodents and the Ixodidae (pasture) ticks, which also serve as vectors. 
Foci of this rickettsiosis existed long before the appearance of 
man. 

As towns grew up ev(‘n in ancient times, mice-like rodents deserted 
their natural habitats, at first temporarily and then permanently, 
for human dwellings. The parasites brought by rats and mice to man’s 
dwellings included rickettsias wliich cause exanthematous typhus 
fever. Unlike th(‘SO rodents, the Ixodidae ticks- vectors of rickettsias 
failed to ada])t tliemselves to existence in man’s dwellings. In llic 
conditions obtaining, rickettsias either had to perish or to become 
adapted to new hosts. This role was assumed by fleas, which as distinct 
from ticks had found favourable conditions of existence in man’s 
dwellings. Thus tick-borne rickettsiosis turned into flea-rat-borno 
rickettsiosis, whicli still exists in many towns in Europe, Asia, Africa 
and America. 

Some fleas of rodents attack man with the result that cases of rat 
rickettsiosis often occur in towns. In the towns of ancient civilisations 
the evolution of rickettsias reached another stage: man and his blood- 
sucking parasites became involved in the lifecycle of rodent rickettsias 
whose most permanent blood-sucking parasites of man are lice and, 
therefore, rickettsias became adapted to parasitism in the organ- 
ism of lice. This phcnoincnon was of far-reaching importance, since, 
unlike; fleas, the lice of man {Pediculus humanus) do not attack ani- 
mals and tlie adaptatioji of rickettsias to transmission by lice meant 
the loss of their former hosts — mice and rats. In this maniuT developed 
rickettsiosis of man, typhus fever, no longer bound to specific terri- 
tories and transmitted from man to man by lice (Fig. 18). There are 
grounds for believing that the development of typhus fever was com- 
pleted in the first millennium B. C. and that one of the first big 
epidemics of this disease took place at the time of the Peloponnesian 
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Fig, 18. Origin of typhus fever 


Subsequently, typhus fever spread throughout the world. Wars, 
crusades, crop failures, famine, social ui)heavals and natural calami- 
ties were invariably accomj)anied by ty])hus fever epidemics up to 
the present century, wlien measures for coinbabiiig tlie disease were 
worked out. This system is Jiot fully carried out evt'u in the developed 
capitalist countries, as shown by the epidemic of typhus fever which 
broke out among the Nazi troops at the time of World War Two. Ty- 
phus fever still occurs in capitalist countries, including the U.S.A., 
and is wide.sprcad in the colonies and the economically underdeveloped 
countri('s. 

Typhus f(*v('r was a legacy of the tsarist regiiiie, but over since tlio 
suppression of the typhus epidemic of 1921-22, caused by the Civil 
War and the post-war crop failure, the incidence of typhus fever has 
steadily declined in Russia. The anti-e])ideniic measures adopted in 
the Soviet Army and in the rear during 1941-45 prevented typhus fever 
epidemics, and outbreaks in the areas ujidcr German occupation were 
eradicated .shortly after liberation. Typhus fever as a mass disease was 
wii)ed out in the Soviet (Jnion long ago as a result of imi)rovemenls 
in welfare and standards of culture and the cojistant use of propliylactic 
measures. Sporadic cases occurring in some areas of the country demand 
the closest attention and investigation (see page 33). 

The history of relapsing fever illustrates the origin and evolution 
of the fourtli group of di.seases, those acquired by man directly from 
wild animals. 

The epidemiology of relapsing fever has many features in common 
with that of typhus fever. Both diseases afflict only man and are trans- 



rmitLcd by lice; epidemics break out in similar conditions, wliile llie 
system of prophylactic measures is practically identical for bolli dis 
•cases. Relapsing fever, however, passed through a different course of 
levolution before it became a disease of man. 

The forefather of epidemic relapsing fever was most probably 
;tick-borne relapsing fever, whose pathogen — a spirochete — is very 
.similar to the spirochete of louse-borne relapsing fever. The natural 
foci of tick spirochetosis may still be found in Central Asian des(‘rts 
and scinideserts. The hosts of spirochetes arc small rodents (mainly 
tlie gebrils) and the Ornithodorus ticks, wliich also serve as vectors. 
Ticks infected by spirochetes transmit them to future generations. 
Similar foci of tick-borne spiroclictosis exist in all continents; all of 
them arc associated with rodents and the Ornithodorus ticks, while 
the spirochetes discov(;red in different countries are related species. 
The Central Asian tick-borne relapsing fever, however, has a signifi- 
cant distinction. Unlike other Ornithodorus ticks which are wild spe- 
cies, the vector of Central Asian relapsing fever — Ornithodorus papilli- 
pes — readily adapts itself to habitation in man’s dwellings which are 
for the most part simple mud huts. This tick settles in cracks and 
chinks of the houses, attacks people and domestic animals and feeds 
•on their blood. These peculiarities of the biology of ticks explain why 
in Central Asia, alongside the natural foci of tick-borne relapsing 
Ifevcr, its foci exist also in villages. 

Apparently, these foci are the .source of louse-borne relapsing fever 
'which arose from the adaptation of tick-borne spirochetes to parasi- 
tism in lice. This process was made easier because the spirochetes 
remain in the blood of man infected by tick-borne relapsing fever for 
.a long time, and also because spirocheles, as laboratory U'sts have 
proved, multiply in the organism of the lice. 

It may bo assumed that louse-borne relapsing fever aro.se at the 
peak period of the ancient civilisations of Oniral Asia and that the 
same kind of living conditions which led to the a[)pearance of typhus 
fever in the area of the Mediterranean Sea, caused the appearance of 
relapsing fever in Central Asia. The further evolution of both dis- 
eases was in many respects similar. The adaptation lo transmission 
by lice led to the spread of relapsing fever from certain territories 
(0 which it had been confined. The history of epidemics of relapsing 
fever, ever since man learned to diagnose this disease, has been much 
the same as that of typhus fever. It is not ])ossible for us to go into 
detail, but we will only remark that relapsing fever is still found in 
colonial and depejident countries. 

Since the epidemics of 1921-22 the incidence of relapsing fever in 
the Soviet Union steadily declined and in the post-war years the dis- 
ease lias been completely eliminated. Prevailing living conditions 
exclude tlie jiossibility of a widespread return of relapsing fever and 
have made its abolition all the easier. Louse-borne relapsing fever 
based on tick-borne fever is also unlikely to recur in Central 
Asia, as the conditions of the population in the Central Asian 
Republics today are basically different from those of the past, and 
the foci of tick-borne relapsing fever in the inhabited areas are being 
destroyed. 
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We sliall now oxatiiiiie tlie I'iflli ‘^roiip of diseases, tliose wliicli have 
developed as a result of the adaptation of free-living species to para- 
sitism in man’s organism. The forefathers of Vibrio cholerae are free- 
living vibrios— saprophytes of dirty reservoirs. Some of the sapro- 
phytes are so close to Vibrio cholerae that it is extremely difficult to dis- 
tinguish between them. Cholera vibrios still bear signs of their water, 
origin: they do not survive desiccation, iliey preserve well in water 
and oven multiply in reservoirs containing organic remains. 

The origination of cliolera is the result of the adaptation of free- 
living water-borne vibrios to parasitism in human intestines and the 
development of pathogenic properties. The process is in many respects 
similar to the development of dysentcrial microbes from Bacillus coli. 
India, which is still tlic world focus of cholera, must also be recog- 
nised as its place of origin. A combination of natural and social condi- 
tions which developed there in remote times resulted in the transfor- 
mation of the water-borne vibrio into the pathogenic agent of cholera. 
The subsequent history of cholera has been outlined above. 


We have discussed the main origins of various infec- 
tious diseases of man and their evolution. Let us now review 
in general the origin and evolution of infectious diseases 
of man at different stages in the development of human so- 
ciety. 

The development of the organic world was accompanied by 
the emergence and development of varying forms of parasit- 
ism. Some parasites took up permanent habitation in the 
organism of their host, as a result of which many acquired 
pathogenic properties and became the ])athogonic agents 
of infectious diseases. In different natural conditions natu- 
ral foci of infectious diseases developed, the origination, 
existence and disappearance of which are governed by com- 
plex parasite-host relationshi])s. The evolution of infectious 
diseases of animals is a result of a correlated evolution of 
pathogenic parasites and their hosts and is governed by gen- 
eral biological laws. Natural conditions, biological fac- 
tors— these are the motive forces in the evolution of infee^ 
lions diseases of animals. 

Willi the ajipearanee of man and the development of 
human society infections diseases of man also appeared. 
Infectious diseases of man have the same biological basis 
as infectious diseases of animals: the relationship between 
the pathogenic parasite and the human organism is the es- 
jgence of the infectious process, the dissemination of the path- 
ogen among the population is the essence of the epidemic 
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process. The motive force of the epidemic piocoss, however, 
are the conditions under whicli people live, the existing 
social factors, and, therefore, the evolution of infectious 
diseases of man is determined by the development of human 
society. Furthermore, with the development of the produc- 
tive forces, man’s intervention in nature has influenced 
the evolution of infectious diseases of animals. 

The present infectious diseases of man emerged at difh^r- 
ent stages of man’s history. 

Only a few of them, such as malaria, enterobiosis, or 
herpes simplex, were acquired by man from his ape-like 
forefathers; the majority are of much later origin. 

Even at the early stages of civilisation, in primitive 
society, man domesticated animals and rodents inhabited 
his dwellings. Domestic animals brought with them the 
diseases by which they were affected. New diseases devel- 
oped as a result of an exchange of pathogenic parasites, and 
also arose in the natural foci; finally, the change in the con- 
ditions of life of domesticated animals compared to those 
of their wild ancestors led to the development of new in- 
fectious diseases. These processes which began at the time 
when animals were first domesticated continue to this day. 
Brucellosis, epidemic stomatitis (foot-and-mouth disease), 
glanders, rat-borne rickettsiosis, paratyphoid diseases, and 
many others do not affect wild animals; these diseases, 
regardless of man’s wishes, result from his activities. Many 
of them afflict man, while some have served as the source 
of origin of diseases peculiar to man. The origin of scabies, 
several fungous diseases, streptococcal infections, a num- 
ber of worm infestations and of viral urethritis probably 
dates back to 1 lie epoch of primitive society. 

A considerable number of infectious diseases of man arose 
during the existence of slave societies. Typhus fever orig- 
inated at that time, as well as relapsing fever, typhoid- 
paratyphoid diseases, dysentery, cholera, smallpox and a 
numl)er of others. At a later date these diseases became 
widespread, the evolution of some of them resulting in the 
development of several pathogens (dysentery, typhoid-par- 
atyphoid diseases, cholera). 

The development of new diseases continued in medieval 
times. There are strong grounds for believing that such 
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diseases as measles, scarlet fever, influenza, syphilis and 
whooping cough originated or completed their development 
in that epoch. 

In more recent times, in the epoch of capitalism, wo 
have witnessed a wide spread of infectious diseases and 
their importation to various countries, some of them be- 
coming pandemic. Intestinal infections became particu- 
larly persistent— as a direct result of the inadequacy of 
communal amenities in spontaneously growing big towns. 
Also widespread arc droplet infections and tuberculosis, 
the dissemination of which is facilitated by congestion of 
the urban population and venereal diseases— occurring 
through the disruption of the family and the development 
of prostitution. There is no doubt that the process of 
development of now infectious diseases continues to take 
place. 

The dissemination of infectious diseases is so clearly 
a result of the terrible conditions of the exploited masses 
in slave-owning, feudal and capitalist societies that they 
are called “social diseases”. The development of productive 
forces and the progress of science in the 19th and 20th cen- 
turies has given people reliable means of combating infec- 
tious diseases. However, they cannot be used to the full 
under capitalism, just as it is impossible to introduce 
large-scale programmes for health protection under the capi- 
talist system. 

A minimum of anti-epidemic measures primarily for the 
protection of the ruling classes from such dangerous dis- 
eases as plague, cholera or leprosy, the spread of which 
might dislocate the entire life of a country, are carried 
out in capitalist countries. Protective measures against 
other mass infections are also undertaken owing to the 
pressure of the masses of working people in the course of 
their fight for better conditions of life. However, these 
measures iji the main affect the rnetropolitaji countries. 

Socialist society is putting an end to epidemics of infec- 
tious diseases. The absence of exploitation, a planned econ- 
omy, a steady improvement in national welfare and stand- 
ards of culture, all this helps to restrict and eradicate in- 
fectious diseases. The changed conditions under socialism 
have had a striking effect on the incidence of venereal dia- 
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oases, which are being reduced with the liquidation of 
prostitution and the strengthening of family life; upon 
parasitic fevers which have become a thing of the past to- 
gether with poverty and vagrancy; upon intestinal infec- 
tions, the morbidity rate of which is dropping with the 
development of public welfare and the wiping out of slums 
so characteristic a feature of capitalism. The development 
of public health services and medicine in a socialist State 
is also of decisive importance for the successful control 
of infectious diseases. Prophylaxis and the elimination of 
infectious diseases are matters of paramount state importance 
and the Government allocates great funds and resources 
for these needs. Sanitary and anti-epidemic measures based 
on the latest medical achievements are carried out by all 
economic organisations and institutions, with very wide 
initiative displayed by the people under the guidance 
and supervision of public health bodies. It is this active pro- 
phylaxis and struggle against infectious diseases that con- 
stitutes the main guarantee for their reduction and elimina- 
tion. 

The great importance of prophylactic measures is con- 
firmed by the way in which a number of infectious diseases 
have been eliminated in the Soviet Union and their occur- 
rence prevented. It is a fact that the presence of malaria 
mosquitoes in many areas of our country is conducive to the 
dissemination of malaria and that tlio eradication of malar- 
ia in the U.S.S.R. is a direct consequence of the work done 
by the anti-malaria administration and its local centres. 
The disappearance of such a highly-infectious disease as 
smallpox, which was widespread in tsarist Russia, and the 
prevention of its introduction from adjacent capitalist 
countries, whore it continues to cause epidemics, is undoubt- 
edly duo to the work of the sanitary anti-epidemic services. 
Irrigation development in deserts and semidosorts is asso- 
ciated with man’s penetration to natural nidi of infectious 
diseases and his exposure to infection; the absence of mor- 
bidity among the builders of hydroprojects and irrigation 
developments is testimony to the high standards of Soviet 
medicine and Soviet health-protection measures. 

Many problems of prophylaxis, of the elimination and 
control of infectious diseases are still far from being solved. 
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Medical sciotico, for iiislauco, has worked out the prin- 
ciples of control of many helminthiases (worm infestations), 
hut there is still an absence of reliable organisational meth- 
ods for their eradication. Adequate means of control for 
such diseases as influenza, for instance, have still to he 
found. 

There is no doubt that these problems will bo solved. 
All the objective conditions for this now exist in the Soviet 
Union. As we advance from socialism to communism, our 
successes in the suppression of infectious disoa.sos, in their 
prophylaxis and ultimate abolition will groAV continually. 



PUOIMIYLAXIS OF INFFCTIOUS DISEASES 

Goiieral Principles. Prophylaxis of infoctioiis diseases 
is one of the main tasks of the Soviet healtli service. Pro- 
phylaxis comprises the following measures: 

a) introduction of state measures for (eliminating faC' 
tors which give rise to infectious diseases; 

h) introduction of specific medical measures against in- 
fectious diseases and for their prophylaxis; 

c) health education of tlie population and encouragement 
of popular initiative to combat infectious diseases. 

The first group of measures is covered by the economic 
plans which provide for the continual improvement of the 
living and working conditions of the population, the rise 
in its welfare and standards of culture. Many measures be- 
longing to this group are of paramount importance in the 
prophylaxis of infi^ctious diseases. 

The development of industry in the U.S.S.R. is not haph- 
azard but proceeds according to plan, and everything 
necessary for healthy working conditions is taken into ac- 
count. Consequently, such occupational infectious diseases 
as anthrax at leather and wool-working enterprises, pneumo- 
coniosis in the coal and ore mining industries, yeast my- 
coses at confectionary, sugar and canning enterprises, have 
been reduced or completely wiped out. The construction of 
canals, dams and hydropower plants in the post-war period, 
far from stimulating an increase in malaria morbidity in the 
river flood areas, helped to rid these places of malaria com- 
pletely. 
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Tlio devolopmonl of socialLsl agriciillure is also accom- 
panied by radical measures wliicli help lo prevent and com- 
bat infectious diseases. There is no doubt that radical meas- 
ures of control against zoonoses of domestic animals— 
brucellosis, anthrax, glanders, foot-and-mouth disease and 
Q-fever — only became possible with the establishment of 
collective and state farms. Such measures as milk pasteur- 
isation, hygienic manufacture of brynza (sheep’s milk 
cheese), mass vaccination of cattle against anthrax, foot-and- 
mouth disease and brucellosis, veterinary supervision at 
slaughter-houses and, finally, I he eslablishmerit of hygi- 
enic conditions for people tejiding the cattle could only take 
place with big mechanised agricultural enterprises— the 
collective and state farms. 

The planned nature of socialist economy makes it pos- 
sible to carry out prophylactic measures wlien new areas 
are developed in zones of natural foci of infectious diseases. 
Striking examples of the effectiveness of these meas- 
ures are tlie absence of cases of plague among people in 
vast territories which are natural foci of this disease, a 
sharp drop in tick-borne encephalitis during intensified 
development of areas which are the scat of its natural foci, 
and the reduction of tularemia morbidity to the minimum, 
though we have colossal territories whore tularemia is an 
enzootic disease. 

Housing and communal construction is one of the most 
effective measures in the battle against many infectious 
diseases, above all intestinal infections. 

Adequate housing facilities coupled with sound town 
planning are of great importance in restricting the epidem- 
ic process of many diseases. Such diseases as tuberculosis, 
droplet infections of children and intestinal infections (dy- 
sentery, typhoid fever, infective hepatitis) are known to 
be associated with congestion and overcrowding. The large- 
scale housing construction now in progress, and especially 
the magnificent housing programme to be completed by 
1965 will, therefore, ensure a reduction of morbidity in 
a big group of infectious diseases. Closely related to housing 
construction is the struggle against parasitic fevers, which 
in pre-revolutionary Russia were the diseases of the poor, 
huddled in slums and overcrowded barracks. As already 
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stated, relapsing fever and epidemic forms of typhus fever 
no longer exist in the U.S.S.R. 

Special attention needs to be paid to children’s iiisli- 
Lutions— nurseries, kindergartens, Young Pioneer camps, 
and also schools, boarding-schools and liostels for students 
and workers -wliere violations of sanitary rules may lead 
to the doveloi)mcni. of mass morbidity. Our experience has 
shown Uiat givmi ])roper management these insl itutions are 
important agents in promoldng good lioalth. In the past 
tlie unhygienic conditions of laiiiidries, hairdressing estah- 
lishmcnts and public baths were often tbe cause of the spread 
of various skin infections. 

1’hat is why these institutions are now built and operat- 
ed in accordance with sanitary rules and regulations laid 
down by hygiene and epidemiology. Prophylaxis of skin 
ajid other diseases is also effected by such sanitary arrange- 
ments as showers and lockers for working clothes at in- 
dustrial enterprises. Sanitary quararitijio and disinfection 
posts which operate in transport, industry, construction, 
etc., help to control pediculosis. 

The water-supply of a populated area is an important 
factor in the prophylaxis of intestinal infections. Drinking- 
water can J)e completely ruled out as a factor in the transmis- 
sion of infectious diseases, provided the central water-sup- 
plies in towns, workers^ settlements and rural communities 
come from a source whicli has been correctly chosen, protect- 
ed by a sanitary zone, with proper piirilication and decon- 
tamination of tJie water ensured. 

Wator-horno oiit])reaks of typhoid fever and other intes- 
tinal infections traced down to water-mains can occur only 
where there have been gross breaches of regulations in the 
operation of the water-supply system; for instance, in the 
case of cotiLamiiialion of water sources with sewage, of a 
breakdown of pipes and resultant penetration of filth, of a 
linking up of the industrial water-supply system to the 
domestic supi)ly. An adequate sanitary-opidomiological 
surveillance excludes such possibilities. In rural communi- 
ties where there is no central water-supply system, good 
quality water can be supplied from artesian and other types 
of wells or from natural springs, provided these vsourccs arc 
protected against fecal contamination. The supply of drinking- 
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water in the U.S.S.R. is under constant supervision of 
sanitary bodies and is regarded as an important aspect in 
the prophylaxis of infectious diseases. 

The sanitary aspect of reservoirs also includes the use 
of water for industrial and household needs, bathing, etc. 
Therefore, in the U.S.S.R. the sanitary protection of reser- 
voirs is included in the water conservation measures, an 
important sphere of the national economy. During tlie 
fight against malaria the introduction of controlled irriga- 
tion and the breeding of gambusia as a moans of destruction 
of mosquito larvae was of the utmost significance. The 
liquidation of dracuiiculosis (rishta) iji some Central Asian 
towns was ensured by purifying the artificial reservoirs. 
Proper sanitary surveillance of the system of artificial ir- 
rigation is of great importance in the prophylaxis of amoe- 
bic dysentery. 

The removal of filth and wasle is an important measure 
in control of intestinal infections. TJie construction of a 
sewerage system in wliich sewage is decontaminated pre- 
vents focal conlaminalion of reservoirs. Sewage or garbage 
may serve as a hatching-site of fly larvae; therefore, the 
best results in combating flies— vectors of intestinal infec- 
tions— are gained by tlie proper aiTangement and selection 
of sites for dumps and places of manure storage, the correct 
construction and maintejiance of cesspools. These measures 
also help to control geohelminthiases. Proper burying of 
carcasses of animals and the allocation of cattle burial- 
groimds prevent the dissemination of anthrax. Thus, all the 
measures involved in the removal of sewage and waste 
should be under constant surveillance of sanitary bodies. 

Hygienic standards and regulations are strictly enforced 
in public catering, the food industry and the food trade 
in the U.S.S.R. Mass food-poisoning may result from faulty 
practices in cattle-slaughtering, violation of rules in the 
preparing and cooking of foods and in the storage of semi- 
cooked ajid cooked food. Faulty canning may cause botu- 
lism. Failure to ol)serve sanitary regulations in the food trade 
can make food a factor of transmission of the infectious 
agent. Because the supply of food to the population in the 
U.S.S.R. is based on hygienic principles, many diseases 
transmitted by food have been either eradicated or reduced to 
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a minimum. An indication of the success in this field is the 
fact that cases of butulism are now rare, as the result of 
strict enforcement of hygienic standards ajid regulations 
in canning and fish-processing industries. Another example 
is the sharp decline in trichiiiiasis as the result of proper 
slaughtering and effective veterinary-sanitary inspection. 

As can he seen from the above (far from complete) list 
of measures, they are not of a medical hut an economic na- 
ture and extend to practically all aspects of our country’s 
economic and cultural activities. At times these measures are 
referred to as general sanitary measures, which emphasises 
their role in health protection and the fact that they 
are under the supervision of sanitary bodies. The estab- 
lishment of a special sanitary board, responsible for the 
elaboration of hygienic rules and regulations, for their observ- 
ance by all industrial enterprises, institutions and organi- 
sations and for conducting sanitary inspection, is a practi- 
cal implementation of the basic principle of the Soviet State 
in this field that it is necessary not only to fight infectious 
diseases but also to destroy their causes. This can be achieved 
only if prophylaxis is an integral part of the activities 
in all spheres of the natiojial economy. In this respect, 
the public health bodies (the State Sanitary Inspectorate) 
enjoy facilities greater than those in any public health ad- 
ministration in a capitalist country. 

Health education and the initiative of the people are 
important factors in the over-all system of prophylaxis and 
control of infectious diseases. Health-education work is 
the responsibility of every medical and health worker. The 
objective is to inform the population about infectious dis- 
eases and measures for controlling them, to promote hy- 
gienic habits and to teach the people simple anti-epidemic 
practices, a sort of first aid upon the onset of an epidemic 
disease (isolation of the patient before the arrival of a doc- 
tor, on-the-spot disinfection, etc.). 

Health education should be conducted according to an 
established programme, and should also meet any immedi- 
ate need arising from an epidemic. The elements of epide- 
miology as well as habits of hygiene should be taught from 
childhood, and provision for this should therefore be made 
in the work of mother and child consullation centres, nur- 
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series and kindergartens, the programmes of schools and 
teachers' training colleges. Apart from this, every health 
unit should work out a programme of health education in 
the light of local morbidity of infectious diseases, so that 
health-education work in a given area is directed against 
the diseases most prevalent there, and current prophylactic 
measures are followed up by health education. In this case, 
use must be made of all available means of publicity: radio, 
television, cinema, papers and wall newspapers, pamphlets, 
leaflets, posters, slogans, lectures and talks. 

This work is stepped up during local epidemics, i.e., 
outbreaks of infectious diseases in a given area; in such 
cases it has to be supplemented by health-education work 
at the focal points. The health worker should advise the 
patients and their families on the measures they need to 
take and on what should be done to prevent the spread of 
the disease. This absolutely indispensable work is some- 
times overlooked by doctors and nurses when calling on or 
receiving an infectious patient, with a resultant drop in 
the efficiency of anti-epidemic work. 

The medical measures of prophylaxis and control of in- 
fectious diseases may be divided into prophylaxis proper and 
anti-epidemic measures. The former is conducted irrespective 
of whether there are any cases of infectious diseases at the 
lime and aim at their prevention. The latter are taken 
when cases occur and aim at prevention or restriction of 
their further spread. 

In the theory and practice of epidemiology definite pro- 
phylactic and anti-epidemic measures have been worked out 
with regard to most infectious diseases, which seek to break 
the continuity of the epidemic process. Some act upon the 
sources of infection by isolation of the patient. Etiotropic 
therapy (chemotherapy, antibiotics, sera) is also designed 
to neutralise the source of infection. The extermination 
of rodents— sources of plague, tularemia, leptospirosis, etc., 
is an essential parallel measure. 

Measures of the other group seek to neutralise the factors 
involved in the transmission of the infectious agent. Most 
of the general sanitary measures described above have this 
objective. To this group of measures also belong disinfec- 
tion of the focus, as a result of which the pathogen which 
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has emerged into the environment is destroyotl, as well 
as the destruction of blood-sucking arthropod a or protection 
against their attacks. 

Active and passive immunisation and cliemoprophylaxis 
involve the susceptible population, the third link of the 
epidemic process. By means of active immunisation the 
organism of the inoculated person becomes fully or partial- 
ly non-susceptible to the given disease. The same objec- 
tive is reached by passive immunisation, but for a shorter 
period. Measures of chemoprophylaxis create in the organ- 
ism a concentration of a preparation that acts bactericid- 
ally or bactoriostatically on the microbe whicli is expected 
to infect the organism. 

Theoretically, it is sufficient to break any link in the 
epidemic chain to achieve a prophylactic effect. Some- 
times this is the case. Thus in syphilis, the detection of 
patients and their subjection to a course of treatment (peni- 
cillin preparations of prolonged action) is quite sufficient 
for the liquidation of the disease, provided all patients are 
detected and adequate treatment is given. In this case the 
neutralisation of the source of infection is the basic or the 
solo measure of control. In the case of typhus fever the de- 
lousing of all persons in the foci is sufficient to rid a given 
area of the disease. In this case the desired result is achieved 
by acting upon the factor of transmission- tho vector. In 
smallpox, the suppression of infection is achieved solely 
by total vaccination, which terminates the spread of the 
disease owing to the absence of susceptibles. 

More often than not, however, all three links of the epi- 
demic process have to be acted upon; first, because not 
one of the available measures is absolutely effective, sec- 
ondly, because when one of the measures is effective in 
principle, there are still considerable difficulties in the 
way of its full implementation. The regular practice is to 
use a combined set of prophylactic and anti-epidemic meas- 
ures to break the continuity of the epidemic process in each 
one of its three links. Thus, anti-malaria measures include 
detection and treatment of patients (action upon the source 
of infection), extermination of malaria mosquitoes in the 
larval and adult stages and protection against attack by 
them (action upon vectors), and also chemoprophylactic 
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measures for the population residing in areas subject to nla- 
laria (action upon susceptible organisms). 

Typhoid-fever control includes isolation of patients in 
hospitals for infectious diseases, detection of carriers and 
their removal from work at food enterprises and water- 
works (action upon source of infection), implementation of 
a set of general sanitary measures in the sphere of water- 
supply, sewage disposal, fly control (action upon factors 
involved in the transmission of the infectious agent) and 
prophylactic vaccination of certain population groups (in- 
creasing non-susceptibility). In tularemia, the measures 
of control include extermination of rodents (sources of 
infection), protection of grain and fodder from rodents, 
disinfection of water sources, etc. (factors of transmission), 
and prophylactic vaccination (immunity). 

It is clear from these examples that a specific set of pro- 
phylactic and anti-epidemic measures has been developed 
for every infectious disease. Moreover, measures of medical 
and non-medical prophylaxis can bo specific. In tularemia, 
for example, the extermination of mice-like rodents is as 
specific as prophylactic vaccination; similarly, the de- 
struction of mosquito larvae is as specific a measure as the 
treatment of patients with bigumal (paludrine) and quino- 
cide (anti-malarial aminoquinoline derivative). It should 
also be borne in mind that in any set of prophylactic or 
control measures for a given disease or a group of diseases 
the measures vary in importance; some are priority meas- 
ures, some are subsidiary or secondary, depending on their 
effectiveness and the characteristics of the epidemiological 
situation. Disregard of these factors is liable to entail 
miscalculation in plans for anti-epidemic measures. 

Epidemiological Survey. All cases of infectious diseases 
in the U.S.S.R. must be registered at a health institution 
by the medical worker who detects the disease, and the lo- 
cal sanitary-epidemiological station or the sanitary-epidemi- 
ological department of the district hospital must be no- 
tified immediately in most cases of infectious diseases by 
the medical worker concerned. 

When a disease is detected, measures must be taken in 
the focus to prevent the spread of the disease, and this has 
to be preceded by an epidemiological survey. 
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The objectives of an epidemiological survey are: a) de- 
tection of the source of infection; h) determination of the 
focus limits; c) choice of measures of suppression. The epi- 
demiological survey of a focus is similar to the examination 
of a patient by a doctor; its result should include the estab- 
lishment of an epidemiological diagnosis and the carrying- 
out of measures to guarantee the suppression of the disease 
in the focus. 

In diseases transmitted by humans, i.e., anthroponoses, 
the source of infection has a definite name and address, 
it is, in otlier words, a particular patient or carrier. The 
detection is imperative because an unidentified source 
of infection will continue to transmit the infection to other 
people. It is, therefore, not permissible merely to make 
a general statement such as “Infection was acquired from 
some new arrivals” or “Source of infection— contact in 
school.” The identification of the source of infection, of 
a carrier specifically, is in many cases a difficult matter 
involving detailed questioning of the patient and the 
people around him, a survey of his home and place ol work, 
microbiological examination and tests, etc. 

In zoonoses, identification of the exact animal that has 
infected the patient is often impossible and impracticable. 
Nevertheless, in order that action may bo taken against 
the sources of infection those have to bo brought to light. 
Thus, where a case of brucellosis occurs the flock of sheep 
or herd of cows infected must be identified; when lepto- 
spiral jaundice occurs, it should lead to the detection of the 
rats which are the source of this infection; when there are 
cases of tularemia it is necessary to discover the places 
where the epizootic develops and the species of rodents in- 
volved in the epizootic process. 

An important part of epidemiological survey is the as- 
certainment of the focal points of the disease, which are 
by no means always confined to the place where the patient 
lives. Quite often another focal point is his place of work, 
or, in case of children, the nursery school, kindergarten 
or school attended. Nor should the patient’s visitors be 
overlooked. This is particularly important in cases of plague 
or cholera, when in order to localise the focus and to 
prevent the further dissemination of infection exact knowl- 
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edge of all who have been in contact with the patient is 
required. Insufficiently thorough investigation in these cases 
may lead to grave consequences. However, a whole school 
should not be declared a typhoid-fever zone because one 
case has occurred, and especially if there is insufficient evi- 
dence to prove that the school is the source of infection, 
and not the homo (or some other place). In zoonoses, the 
ascertainment of the focal points is normally covered by es- 
tablishing which farms are afflicted by the disease in 
question, if it is brucellosis, or by determining the area of 
spread of the epizootic, if we arc dealing with a disease of 
the tularemia typo. 

As a rule the findings of an epidemiological survey are 
recorded in an epidemiological investigation card. These 
cards include a number of general questions and some which 
are specific in relation to definite groups of diseases. The 
cards are certainly of assistance in carrying out an epide- 
miologicar survey, provided we do not forget that they 
merely servo as guides and do not repeat the frequent error 
of confining the epidemiological survey merely to filling in 
the card. When an epidemiological survey is approached in 
this fashion it becomes a mere formality— the completion 
of a long questionnaire of little use and of no theoretical 
or field value. 

Following an epidemiological survey, concrete meas- 
ures should be worked out and prescribed for the suppression 
of the focus. The measures vary widely, depending upon the 
features of the disease and the nature of the focus. In most 
cases these measures involve the isolation of the patient, 
observation of contacts, disinfection, etc. The period for 
which the focus is placed under observation (the prol)able 
period of its existence) is ordinarily limited to the max- 
imum incubation period of the disease, calculated from 
the date the patient is isolated or the animals, which are 
sources of infection, arc destroyed or rendered harmless. 
It should be remembered that when drawing up measures 
for the abolition of the focus it is necessary to choose from 
among measures applied to the given infection those which 
will guarantee the best results in the specific conditions. 
It is practically impossible to lay down any standard for- 
mula; as in all other aspects of epidemiological surveys, 
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the decisions depend on the doctor’s knowledge of the fun- 
damentals of general epidemiology, the specific epidemiol- 
ogy of the particular disease and his ability to apply this 
knowledge in concrete conditions. 

Apart from the survey of a single focus, the physician 
is confronted at times with group morbidity, outbreaks 
and epidemics. The principles and aims of the epidemio- 
logical survey in those cases are the same as in the case of 
a single focus. 

Analysis of the morbidity rate is also important for the 
correct planning of prophylactic measures for the suppres- 
sion of infectious diseases. This analysis may cover an 
area for which one doctor is responsible, a district, region 
or large administrative area, and various periods of time, 
a month, a year, or several years. An analysis of the effec- 
tiveness of tho measures taken is most valuable for a prop- 
er appreciation of the results gained. Methods of epidemio- 
logical analysis and of the analysis of effectiveness of the 
prophylactic measures are set out in specialised manuals. 

Anti-epidemic Measures in a Focus. Anti-epidemic meas- 
ures in a focus may be divided into three groups: meas- 
ures affecting the patient, measures affecting his contacts 
and measures involving the environment. Those involv- 
ing tho patient include detection, diagnosis and isolation; 
tho latter is not obligatory in diseases which are not trans- 
mitted from man to man. Besides, as we have mentioned 
earlier, in many infectious diseases it is obligatory lor the 
doctor immediately to notify the local sanitary-epidemiolog- 
ical station. 

The detection of infectious patients may be active or 
passive. Passive detection is when the patients themselves 
request medical assistance. The higher tho understanding 
of the community in relation to health protection, the more 
likely is its timely request for medical assistance. There 
are certain situations when active detection of patients 
becomes necessary by arranging house to house inspection. 
This method is used when there is a threatening epidemio- 
logical situation, when particularly dangerous infections 
appear or when there is the danger that they may occur. 
This, method was successfully used in the war years and 
in the immediate pogt-war period to suppress a number 
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of infectious diseases and justified itself fully as an anti- 
epidemic emergency measure. 

The doctor’s diagnosis is based on clinical examination, 
laboratory analysis and epidemiological survey data. The 
comparative importance of these methods varies with the 
disease. In dealing with measles, for instance, complex 
laboratory tests are not needed in order to establish a cor- 
rect diagnosis, whereas in case of diphtheria, laboratory 
confirmation of the diagnosis is indispensable. Correct diag- 
nosis is often facilitated by epidemiological data. For in- 
stance, if the patient reports that he has been to the forest 
and has been bitten by ticks, this helps to diagnose tick-borne 
encephalitis. If the case history shows contact with an in- 
fluenza patient, a diagnosis of acute catarrh of the re- 
spiratory tract will bo excluded. Information about recent 
water-vole or hare hunting is often a good hint of tularemia, 
provided the patient has buboes, etc. 

In many infectious diseases the diagnosis or suspicion 
of a certain disease entails compulsory hospitalisation. 
Plague patients must be placed in separate premises set 
aside for this purpose where the most stringent regula- 
tions are observed: medical personnel wear sterile overalls, 
protective masks, rubber gloves and high boots, and upon 
leaving the ward are subject to thorough disinfection. Small- 
pox and cholera patients are also subject to compulsory hos- 
pitalisation with strict isolation in cubicles. Extreme cau- 
tion has to bo exorcised due to the acute danger of infection 
for those in close proximity to the patients and also for 
the medical personnel. In the majority of cases the patients 
are placed in the appropriate wards of hospitals for infec- 
tious diseases; to exclude hospital and ward cross-infection 
there are separate wards for specific infections, and pa- 
tients are placed accordingly (typhoid-fever, dysentery, 
scarlet fever and other departments). 

Particularly stringent rules of isolation should bo en- 
forced in departments for infectious diseases in children, 
which arc transmitted by the droplet route. These depart- 
ments should have a sufficient number of separate cubicles. 
The latter should also bo available in diagnostic depart- 
ments. Special regulations must be observed in the hospi- 
tals and wards for infectious diseases to offset hospital cross' 
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infection and contagion of medical personnel, and there 
must be constant disinfection of patients’ excreta, utensils 
and other objects. 

In some infectious diseases (chiefly zoonoses) hospital- 
isation of patients who are not dangerous as contacts is 
based on clinical indications. There are also numerous 
cases when hospitalisation is not altogether obligatory 
(dysentery, scarlet fever, measles, etc.), but is resorted 
to on clinical indications. Thus, patients suffering from 
dysentery or other acute intestinal infections are hospital- 
ised either on clinical indications (when the disease takes 
a serious course necessitating qualified care) or on epi- 
demiological indications— from children’s institutions, 
flats with susceptible babies or in the case of substandard 
housing conditions. There are other cases when hospitalisa- 
tion is not usually resorted to and the patient is isolated 
at his place of residence. This is done as a rule in the case 
of influenza, chicken-pox and German measles. 

Hospitalisation and isolation terms depend on the length 
of the infectious period. In typhoid fever, dysentery, chol- 
era, diphtheria and some other diseases, discharge from 
an infectious diseases hospital is subject to results of bacte- 
riological analyses, namely, when two or three bacteriolog- 
ical tests have given negative results. In tuberculosis 
the patients are hospitalised while the tubercle bacilli 
are active. Once acute manifestations of tuberculosis have 
disappeared and the tubercle bacilli discharge ceases, the 
patient may be sent homo with subsequent follow-up at a 
specialised clijiic and outpatient treatment. Leprosy pa- 
tients are placed in a leprosy hospital from which they may bo 
discharged only if cured. This disease is now curable, pro- 
vided specific treatment is started at an early stage. 

The measures taken with respect to those in contact with 
the patient also vary with different infections. In the case 
of particularly dangerous infections— plague, smallpox, chol- 
era-contacts are isolated in quarantine departments either 
in specially provided premises or in hospitals for the length 
of the incubation period and are kept under medical obser- 
vation. In plague, observation is confined to medical exam- 
ination and thermometry; in cholera, the persons under 
observation are examined bacteriologically to detect pos- 
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siblo carriers. In smallpox, the contacts are isolated for 
seven days and are vaccinated without delay. The isola- 
tion period terminates after a week, but the suspects remain 
under medical observation for another 14 days. In many 
infections the method of segregation (quarantine) is used 
for contacts. These persons are not allowed to mix with 
large groups of people for the incubation period. For in- 
stance, if there is a case of measles in a family, other chil- 
dren in the family who have not been infected are kept 
away from children’s institutions (nurseries, kindergartens, 
junior schools) for 21 days. Quarantine is practised inten- 
sively in infectious diseases of children and in poliomyeli- 
tis. 

In addition to quarantine, the patients are sometimes 
subjected to prophylactic immunisation. Thus, in the case 
of measles they are given gamma globulin or adult serum, 
whicli creates passive immunity. Seroprophylaxis by gamma, 
globulin is also used in infective hepatitis. Influenza 
contacts are given anti-influenza serum. There are some 
infectious diseases v/bich do not call for any measures with 
regard to contacts. 

In zoonoses, measures are taken with regard to persons 
who have been in contact with the patient, not because the 
patient is dangerous to them (with the exception of plague 
ainl glanders, the patient with zoonoses is not as a rule 
infectious), but because the circumstances instrumental in 
transmitting the infection to the patient may have acted 
upon the persons in contact with him (milk from brucellar 
cows, moat of anthracoid animals, bites from mosquitoes in 
the case of Japanese encephalitis, etc.). Consequently, 
those who have been in association with the patient should 
in most cases bo placed under medical observation for the 
possible incul)ation period. In cases of anthrax, highly 
probable suspects are subjected to seroprophylaxis by anti- 
anthrax serum. In cases of plague, the same considerations 
may suggest chemoprophylaxis by streptomycin, a course of 
so-called preventive therapy. 

In the case of infections with pathogens which survive 
after discharge into the environment, household objects 
which the patient has handled have to be disinfected. Bed 
linen and underwear are boiled, clothes, mattresses and 
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pillows and oilier objects are subjected to chamber disin- 
fection and the premises to humid disinfection. In intes- 
tinal infections, the toilets are disinfected, and a drive 
is launclied against flies. In parasitic fevers, clothes, un- 
derwear and bedding are subjected to chamber disinfection. 
Ill plague, rat-borne rickettsiosis and other diseases trans- 
mitted by house rodents, measures are taken to rid the 
building of rats and insects. Methods of disinfection and 
disinfestation will bo discussed subsequently in greater 
detail. 

As for quarantine measures to prevent infectious dis- 
eases being imported from other countries, these conform to 
the existing international agreements relating to plague, 
cholera, smallpox, yellow fever, typhus and relapsing fever. 
The present convention was adopted in 1952 by the World 
Health Organisation, of which the Soviet Union is a mem- 
ber. In pursuance of this convention the Ministry of Pub- 
lic Health of the U.S.S.R. in 1958 issued Sanitary Regula- 
tions on the Protection of the Frontiers of the U.S.S.R. 
Under tliese regulations, all ships arriving from foreign ports 
arc classified as “clear”, suspected or infected. Patients 
from “infected” ships arc isolated and placed in special 
(juarautiiio wards, contacts are placed under observation 
and according to tlie nature of the infectious disease are 
either detained or allowed to proceed after proper medical 
examination. Ships arc disinfected and cleared of insects 
and rats whenever necessary. The regulations provide for 
the protection of frontiers against the importation of rats — 
frequent sources of plague in the past— and Aedes aegijpti 
mosquitoes— vectors of yellow fever. The sanitary regu- 
lations enumerate in detail the measures to be taken to 
prevent the importation of each of the six infections covered 
by the cojivention. 

There are separate sections concerning quarantine meas- 
ures to prevent the importation of infection from other 
countries by land and air transport. Provision is made for the 
exchange of information among the parties to the convention 
on the appearance of the infections in question. 

Besides all this, every country is free to establish its 
own rules aimed at preventing the importation of other 
infections not listed in the convention, 
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Prophylactic Vaccination. Prophylactic vaccination and 
active and passive immunisation play an important part 
in the system of measures to prevent and combat infectious 
diseases. The preparations used for active immunisation 
come under the general heading of vaccines, and prepara- 
tions for passive immunisation are classified as sera. Bacte- 
riophages are also used in the control of infectious diseases. 

The following vaccines are used: a) live vaccines, b) killed 
vaccines, c) chemical vaccines, d) toxins and anatoxins. 
Vaccines consisting of one species of microbes are called 
monovaccines. A bacterial vaccine prepared from cultures 
of two or more strains of the same species is called a poly- 
valent vaccine. Bacterial vaccines made from killed cul- 
tures of more than one bacterial species are known as mixed 
vaccines. The term mixed vaccine is usually used to denote 
preparations comprising vaccines and anatoxins. 

The most frequent aim of vaccination is prophylaxis, 
though at times it is used as a cure (vaccinotherapy in bru- 
cellosis and dysentery, for example). The antirabic vacci- 
nation is, essentially speaking, a method of cure, since it 
is given to patients infected with rabies during the incu- 
bation period and is designed to develop specific immunity 
before the virus reaches and affects the central nervous 
system. 

Live vaccines are made from pathogenic microbes with 
attenuated pathogenic properties (virulence), obtained ei- 
ther by the selection of naturally occurring variants (small- 
pox, brucellosis) or artificially. Artificial selection is 
achieved in various ways: cultivation at unusual tempera- 
ture (anthrax), on unfavourable culture media (tuberculosis), 
passage through animal organism (rabies, yellow fever), 
in chick embryo (influenza) or in tissue cultures (poliomye- 
litis, influenza), etc. Live vaccine immunisation is followed 
by immunity closely resembling natural immunity, since 
the administering of live vaccine entails the multiplication 
of the vaccinal microbe and a vaccinal process similar to 
the naturally occurring asymptomatic infection (though 
not identical, because of a qualitative difference between 
the vaccinal microbe and the natural one). The resulting 
immunity is close to natural convalescent immunity in 
length and potency. 
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Live vaccine immunisation is used as a protection 
against smallpox, tuberculosis, influenza, brucellosis, plague, 
tularemia, anthrax, skin leishmaniasis, yellow fever, pol- 
iomyelitis; certain preparations of the antirabic vaccine 
contain live virus. The possibility of live vaccine immunisa- 
tion against typhus fever, measles, epidemic parotitis, psit- 
tacosis, dengue, mosquito fever has been proved experi- 
mentally and in a limited epidemiological practice. 

There are various ways of administering the vaccines: 
epicutaneously (smallpox, tularemia, anthrax), intracutane- 
ously (tuberculosis, plague), subcutaneously (brucellosis, 
plague, yellow fever), enterally (tuberculosis, poliomyelitis), 
intranasally (influenza). As a rule immunisation is a single 
operation and revaccination is carried out once every few 
years or when there are signs of an epidemic. 

Vaccines made from killed microbes have also become 
widespread. The microbes are killed by lethal concentra- 
tions of formalin, phenol and other bactericides, or by heat- 
ing to 56-60°C. Harmless vaccines may be obtained with 
the help of ultraviolet radiation and by ultrasonic tech- 
niques. Immunisation by killed vaccines reproduces humoral 
immunity, which is attested to by the appearance of the 
appropriate antibodies in the blood sera. Inasmuch as the 
immunisation given by killed vaccines reproduces the nat- 
ural immunity only to a certain extent, double and triple 
vaccinations are used to increase potency; this has a cu- 
mulative effect on the antibody response. To the same end, 
microbial bodies are absorbed on slowly dissolving mate- 
rials (ammonium alum, mineral oils), so that, as it were, 
a depot is established in the organism from which the anti- 
gens gradually find their way into the blood stream. These 
vaccines are called deposited or adsorbed vaccines. 

Killed vaccines are used for immunisation against ty- 
phoid fever and paratyphoid fever (A, B), dysentery, cholera, 
leptospiroses, whooping cough, poliomyelitis, influenza, 
Q-fever, tick-borne encephalitis and Japanese encephalitis; 
most antirabic vaccine preparations contain killed virus. 
The possibility of using killed vaccines against certain 
forms of rickettsiosis, transmissive encephalitidcs, psitta- 
cosis and adenovirus infections has been proved experimen- 
tally. 
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Killed vaccines ate injected subcutaneously (typhoid 
fever, cholera, whooping cough), inlracutaneously (influen- 
za), and intramuscularly (poliomyelitis). Enteral vaccines 
were used for dysentery, typhoid fever and cholera but 
were found to be of little effect. 

Chemical vaccines are made from bacteria so treated 
as to extract antigens and remove ballast proteins. This 
is successfully done with the intestinal group of bacteria 
so that “complete antigens” are produced following the treat- 
ment of microbial bodies. When intestinal vaccines are used, 
larger amounts of the antigen can be introduced than in the 
case of the ordinary vaccine prepared from killed micro- 
organisms, because the reactogenicity of the purified prep- 
arations is not intensified by ballast proteins. Deposited 
chemical mixed vaccine is used against typhoid fever, para- 
typhoids and dysentery; whenever necessary, cholera antigen 
and tetanus anatoxin are added. The advantage of this vac- 
cine is that a single dose is sufficient. 

In infections caused by exotoxin-producing bacteria, im- 
munity is mostly of an antitoxic character and toxins may 
therefore be used for active immunisation. Toxins are ordi- 
narily used in a harmless form produced by prolonged con- 
tact with weak formalin concentrations. This results in the 
formation of an anatoxin. Anatoxins are used in their na- 
tive and purified forms— the latter in a deposited method. 
Anatoxin immunisation is used in diphtheria and tetanus; 
experimental data are available on the anatoxin action in 
the case of gas-gangrene and botulism. Anatoxins are fre- 
quent components of combined preparations (diphtheria- 
whooping cough vaccine, intestinal mixed vaccine with 
tetanus anatoxin, etc.) 

Vaccine-induced immunity varies in length of effect. 
Smallpox-vaccine immunisation, for instance, lasts four or 
five years, immunisation against diphtheria and whooping 
cough two or four years, typhoid fever, one or two years, 
influenza, six or eight months. This means that in most 
infections revaccination is called for in order to consolidate 
and intensify immunisation. In diphtheria, the first 
vaccination is advisable in babies of five or six months, 
with three doses of diphtheria anatoxin (absorbed or mixed 
preparation); single dose revaccination should take place 
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in the second year, with subsequent revaccinations at the 
age of three, seven and twelve. As a rule, no further vac- 
cination is necessary, since by that time life-long immunity 
is developed. It is only when there is a danger of an epidem- 
ic that children in the 15-16 age group have to be re vac- 
cinated. In influenza, to which immunity is weaker and 
more short-lived, annual vaccination is advisable for the 
most susceptible population groups. 

Sera are prepared by hyperimmunisation of^ animals 
(usually horses) with microbial bodies, viruses or toxins 
and contain antibodies against respective infection in a 
high titre. In view of the fact that the antibodies are found 
in the globulin fraction of sera proteins, the latter are or- 
dinarily purified and concentrated, with a resultant in- 
crease in the antibody titre and decrease in the allergic 
properties of the serum. Gamma globulin preparatiojis are 
the purest. Besides animal sera, use is made of human se- 
rum and its purified preparation— gamma globulin— since 
the blood serum of adults usually contains antibodies 
against measles, influenza, infective hepatitis and other 
widespread diseases. 

Sera are commonly used for therapeutic purposes, but 
in certain cases for prophylaxis; they are given to persons 
exposed to infection or in the incubation period. They 
are used prophylactically for tetanus, gas-gangrene, mea- 
sles, influenza, anthrax, rabies and infective hepatitis. In 
most cases serum is administered intramuscularly, desen- 
sitisation and measures to prevent allergic shock being 
carried out according to rule. Certain sera are administered 
by inhalation (influenza) or externally on the wounded area 
(gas-gangrene, rabies). 

Serum-induced passive immunity is ordinarily short-lived 
—two or three weeks. With the repeated administration of 
foreign serum to man (as a rule horse serum), the period of 
immunity is even shorter, since foreign protein is rapidly 
destroyed by the antibodies developed by the organ- 
ism. 

Strictly speaking, the bacteriophages cannot be called 
means either of immunoprophylaxis or therapy because they 
carry bacterial viruses which destroy the species of bacte- 
ria concerned. Bacteriophages have failed to justify the 
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initial hopes placed in them as a very efficient means of 
infection control. For instance, bacteriophages have been 
used on a limited scale in infectious diseases therapy. They 
are used somewhat more widely as a means of prophylaxis. 
In current medical practice dysentery, typhoid and cholera 
bacteriophages are used. Bacteriophages are administered 
orally and given to those who have been in contact with 
the patient. Observations show that the presence of bac- 
teriophage in the intestines reduces morbidity, possibly 
as a result of diminished virulence of the infection. In the 
past, dysentery bacteriophage was a widely used prophy- 
lactic for younger children. However, with the appearance 
of phage-resistant forms of dysenterial microbe, this wide 
use of bacteriophage has been discontinued. 

The importance of prophylactic vaccination differs with 
the disease. There arc cases when vaccination is the basic, 
the cardinal and even the sole measure to ensure success 
in combating the infectious disease concerned. This is par- 
ticularly true with regard to droplet infections with a long- 
lived post-infection immunity, for which effective prophy- 
lactic vaccines have been developed. These include small- 
pox, diphtheria, whooping cough and, to a considerable 
degree, tuberculosis. Vaccination remains the principal meas- 
ure against poliomyelitis. Therefore, vaccination against 
smallpox, diphtheria, whooping cough, tuberculosis and 
poliomyelitis is given to all children and in certain cases 
to adults (when indicated for epidemiological reasons). It 
will not he an overstatement to say that the national mor- 
bidity rate of these infections (with the exception of tuber- 
culosis) depends on the scope and quality of vaccination 
programmes, i.e., the efficiency of medical institutions and 
of the pediatricians and therapeutists who are responsible 
for vaccination in the areas they cover. It is advisable to 
administer anti-tetanus vaccines to children. Though this 
disease is infrequent, it is desirable for the entire population 
to acquire immunity against tetanus from childhood to 
offset even sporadic cases and avoid sensitisation of the or- 
ganism on the introduction of horse serum. 

The need for prophylactic vaccination against other in- 
fectious diseases is less universal and vaccination is admin- 
istered either to exposed groups of the population or re- 
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stricted to definite areas where the diseases concerned are 
prevalent. 

Anti-influenza vaccination is administered annually to 
those employed in transport, trade and the militia, since 
these groups have the greatest contact with the population 
and, are particularly exposed during epidemics. The protec- 
tion of these groups from influenza is specially important 
because mass morbidity among them disrupts public services 
in communities. For similar reasons anti-influenza vaccina- 
tion is carried out at big industrial enterprises. 

Vaccination against typhoid and paratyphoid fevers is 
carried out in areas where the morbidity rate of these in- 
fections is high, and first priority for vaccination must 
be given to population groups with higher morbidity rates 
or to persons whose ill-health endangers the health of many 
others (workers of water-supply system and food enter- 
prises). 

Vaccination against brucellosis, tularemia, plague, tick- 
borne encephalitis, leptospirosis, anthrax and Q-fever is 
carried out in areas where these infections occur. The most 
effective are vaccines against tularemia, brucellosis and 
tick-borne encephalitis. The administration of the appro- 
priate vaccines has been instrumental in lowering the mor- 
bidity rate of these infections in several areas in the Soviet 
Union. 

Yellow fever and cholera vaccines are only given to peo- 
ple leaving for countries where these diseases are wide- 
spread, while cholera vaccine is also given to people liv- 
ing in frontier areas when a cholera epidemic takes place 
in the adjacent country. 

Vaccination is an important component of the prophylaxis 
of infectious diseases and it therefore has to be properly 
organised on a nation-wide scale, at republican, regional, 
town and district levels and in the area served by a poly- 
clinic, hospital, or children’s consullation centre. 

For correct planning of prophylactic vaccination it is 
necessary to possess data on the number and age composi- 
tion of the population residing in the area or district served 
by a polyclinic or hospital, and also on the differentiated 
morbidity rates in the given area. These data are used to 
compile annual plans for the prophylactic vaccination of 
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children and adults with due consideration for vaccinations 
perfornied in previous years, and to compile the lists of the 
vaccines and other materials needed; syringes, Jenner pens, 
cotton, spirit, ether, sterilisers, etc. When calculating the 
amount of vaccine needed, some 10 to 20 per cent has to be 
added to allow for possible spillage and to create a carry- 
over surplus lest there be a shortage during the vaccination 

campaign. . . 

The schedule for vaccination in childhood is given 

Table 2. 


in 




Vaccination Schedule for Children 


Age 


VacoinaliDiis 


First week 


3 months 
5-6 iiioiilhs 


1 year 2 months' 

1 year 6 months 

2 years 
3-4 years 

4 years 

7 years 

8 years 
11-12 years 
12 years 


14-15 years 
17-18 years 
18 years 


BCG vaccine — three times: on the 
2iid. 4th and 6lh days after birth 
(perorally) 

Smallpox vaccination 
Vaccination against diphlhoria, whoop- 
ing cough and tetanus — three iiijec' 
tioiis at monthly intervals 
First rcvacciiiation against diphllieria, 
whooping cough and loUnns 
Uovaccination against tuberculosis 
Revaccination against diphtheria, 
whooping cough, tetanus 
Hevacciiiatioii against smallpox 
Revacciiialioii against diphtheria and 
tetanus 

Revaccination against smallpox 
Revacci nation against tuberculosis 
Revaccination against diphtheria and 
tetanus and revaccination against 
smallpox 

Rcvacciiiation against tuberculosis 
Revaccination against tuberculosis 
Rcvacciiiation against smallpox 


The entire population from two months to 20 years of 
age is vaccinated against poliomyelitis; this can be com- 
bined with vaccination against other infections if the pe- 
riods coincide with those under plan. 

There should be an interval of two months between vac- 
cination against different infections. 
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Vaccination against infections carried out only in def- 
inite areas or in definite population groups, when indicated 
for epidemiological reasons, has to be administered in the 
intervals between the current vaccinations, bearing in mind 
that the interval between two different vaccinations may not 
be less than two months. 

Vaccinations are recorded by entries in special regis- 
ters or preferably on individual cards. The vaccinations 
performed should also be recorded in every child’s case 
history. An accurate record of vaccinations is particularly 
imperative, since incorrect data can nullify all the work 
done: the non-vaccinated will remain undetected, and those 
vaccinated may be given the vaccine for a second time un- 
necessarily. 

Vaccination is performed by doctors or by junior med- 
ical staff under the supervision of a doctor. The methods 
laid down for vaccination have to be strictly complied with: 
a check must be made on the conditions of vaccine storage 
and on the quality of the vaccine, which should correspond 
to the specifications enclosed in the box with the vaccine, 
and asepsis is essential when administering the vaccine. 
This means not only sterilising the site of the puncture 
strictly in keeping with the regulations and ensuring that 
the ampule is opened aseptically, but also that the syr- 
inges and needles are completely sterilised. Both have to be 
rinsed and boiled each time they are used to prevent infec- 
tion with serum hepatitis, whoso virus might be present 
in the blood of asymptomatic carriers. Similarly, Jenner 
pens have to be boiled each time after use. 

Since prophylactic vaccination is in the main performed 
by pediatricians and therapeutists responsible for a given 
area, and by the nurses who assist them, this group of med- 
ical workers must be quite familiar with the organisa- 
tional and technical aspects of vaccination, so that vacci- 
nations are administered in due time, with adequate vaccine 
and irreproachably performed. 

Disinfection and Disinfestation. Disinfection is a term 
describing decontamination of the excreta of the pa- 
tient and objects in the environment contaminated by 
him which can act as factors in the transmission of the 
infectious agent. 
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We distinguish between prophylactic, immediate, and 
final disinfection. Prophylactic disinfection is carried out 
to prevent the occurrence of infectious diseases,, irrespec- 
tive of their presence or absence at a given time. Imme- 
diate disinfection is carried out in a focus or at a medical 
institution where the patient is disseminating the infec- 
tious agent. Final disinfection is carried out following the 
removal of the patient from the focus, with the objective 
of destroying the pathogens still present in the environ- 
ment. 

The significance of different types of disinfection varies 
according to the infectious disease involved, i.e., according 
to the characteristics of the mechanism of transmission of 
the infectious agent and with the stability of the given 
pathogen in the environment. Thus, decontamination of 
the excreta of a typhoid-fever patient (immediate and final 
disinfection) is absolutely indispensable and is very effec- 
tive in controlling the spread of this disease. At the same 
time, disinfection in measles after the removal of the pa- 
tient from the focus (final disinfection) is absolutely use- 
less, since the pathogen perishes quickly on objects and 
disperses in the air, while disinfection of the air in the 
patient’s presence (current disinfection) is impossible. These 
examples show that in some cases disinfection is an im- 
portant anti-epidemic measure, in others a secondary meas- 
ure, and in still others is altogether unnecessary. There- 
fore the type and character of disinfection are specified for 
every type of infectious disease. 

There are three methods of disinfection: mechanical, 
physical and chemical. 

Mechanical disinfection to ensure the removal of the 
infectious agent include airing the premises, cleaning house- 
hold objects with a damp cloth, removal of dust by shaking 
the objects or by vacuum cleaner, scrubbing of floors, walls, 
objects; the same ends are achieved by filtration of the air 
and by permanent ventilation. 

Physical disinfection includes boiling, steam treatment, 
pasteurisation, burning, baking, and treatment with hot 
dry air, the use of ultra-high-frequency currents, ultra- 
violet radiation. X-rays and radium rays, ultrasound, sun- 
light, drying and low temperature. 
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The most frequent form of disinfection in the foci is 
the boiling of bed linen and underwear, crockery and other 
objects. Boiling should last (from the time boiling-point 
is reached) for 15 to 30 minutes to destroy vegetative mi- 
crobes and one and a half or two hours to destroy microbial 
spores. In plague and anthrax foci, rags and objects of no 
particular value are burnt, metal objects are baked pro- 
vided the process does not spoil them. The carcasses of 
small animals are burnt. Pasteurisation is used to decon- 
taminate milk and also in the canning industry. In this 
process, milk or other food products arc treated for 30 min- 
utes at 56-60 °C three days in succession, which guarantees 
the destruction of vegetative microbes. Exposure to ultra- 
violet radiation is a widely used practice in microbiological 
laboratories in the manufacture of bacterial preparations 
and for the sterilisation of air in children’s institutions, 
particularly in the presence of droplet infections. It should 
be borne in mind, however, that disinfection with ultravio- 
let radiation has to be carried out in the absence of the chil- 
dren, and this detracts from its effectiveness. 

There is a long list of chemical compounds used as dis- 
infectants. Their action is based on the bactericidal effect 
of chemically active groups. These compounds belong to 
haloids, chlorine-containing substances, phenol and cresol 
derivatives, sails of heavy metals, acids, alkali, spirits, al- 
dehydes, etc. A comparatively small number of them, those 
distinguished for high potency, convenience and low cost, 
have become standard means of disinfection. 

Chlorine, chloride of lime and chloramines act as oxi- 
disers. Chlorine is used mainly to decontaminate water 
(chlorination). Chloride of lime should contain not less 
than 28-38 per cent of active chlorine, or 25 per cent at the 
least; it is used in dry form or in solution. Of great inter- 
est for disinfection purposes are chlorides of lime prepa- 
rations with a greater content of active chlorine. Dry chlo- 
ride of lime, when added to feces, phlegm and other liquid 
and semiliquid substrata in the proportion of 400 g per 
litre of mass, ensures reliable decontamination in two 
hours. For urine decontamination, it is sufficient to add to 
it dry chloride of lime in the proportion of 5 g per litre 
of urine; decontamination is achieved in ten minutes. 
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To prepare calcium chloride solutions, first its ten percent 
solution is made (chlorine water). Chlorine water is used 
for whitewashing the walls, for decontamination of wooden 
objects (latrines, etc.). In the case of anthrax, the chlorine 
water concentration is increased to 40 per cent and the so- 
lution is used to whitewash all surfaces to be disinfected. 
Ordinarily, weaker solutions (0.5-1 per cent) of chloride 
of lime are used for disinfection. They are prepared from 
a settled ten per cent solution of chloride of lime by the 
appropriate dilution with water. As polished wooden, 
metal objects and fabrics, too, are spoiled by chlorine, it 
is not advisable to use chlorine-containing preparations 
for their disinfection. It is convenient to use more stable 
preparations— chloramine (27 per cent active chlorine). Tab- 
le 3 is a guide to the proper use of these disinfectants (com- 
piled by V. I. Vashkov). 

Phenol is a good disinfectant ordinarily used in a 
three per cent solution. One of its advantages is that 
its bactericidal potency is practically unaffected 'by the 
presence of organic matter in the substratum. However, 
it is not sporicidal and its action against stable viruses 
of the poliomyelitis type* is inadequate. Another short- 
coming is its unpleasant smell. Phenol is used to disinfect 
excreta of patients and various objects and surfaces. 

Cresol (impure carbolic acid) acts like phenol and is 
used for disinfecting toilets, stables, etc. Cresol treated 
with potash soap is called lysol, and is widely used for dis- 
infection purposes. Table 4 is a guide to the proper use 
of this preparation (compiled by V. I. Vashkov). 

Sublimate (mercuric chloride) HgCl 2 is a strong bac- 
tericide and in the ordinarily used concentration (1 : 1000) 
kills vegetative forms of microbes. However, its bacteri- 
cidal properties drop sharply in the presence of organic 
substances and it is absolutely useless in the disinfection 
of feces, sputum, etc. It is used only for decontamination 
of floors, walls, furniture, leather and rubber goods, not 
polluted by excreta. 

Hydrochloric acid in a one or two per cent concentration, 
with an addition of 8-16 per cent of sodium chloride, is used 
nowadays to disinfect hides and skins, since in such concen- 
tration it kills the spores of Bacillus anthracis in 6-120 
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Application of Chloramine Preparations 


Table 3 


Object of decontamination 

Solution con- 
centration, 
%% 

Exposure 

Notes 

I . Linen and underwear with- 




out apparent traces of 




contamination: 




1) in inlcstijial ijifeclions 

0.2 

t hr 



1.0 

40 mill 


• 

2.0 

10 -• 


2) in scarlet fever and 

0.2 

1'/, hrs 


diphtlicria 

1.0 

60 min 



3.0 

20 •> 


II. Linen and underwear 




contaminated with cxcre- 




ta: 




1) in intestinal infections 

1 

4 hrs 



3 

30 min 


2) in scarlet fever and 

1 

5 hrs 


diphtlicria 

3 

30 min 


3) in tuherculosis 

3 

4 hrs 



5 

2 hrs 


111. Plates and dishes: 




1) with food remnants in 




intestinal and droplet 




infections 

1 

1 hr 


2) without food remnants 

0.05 

30 min 


3) without food remnants 




ill tuberculosis 

3 

2 hrs 


IV. Disinfection of surfaces: 




i) in intestinal infec- 

0.2-0. 5 

30-60 min 

depending 
on contam- 

tions 



ination 

2) in droplet infections 

0.5 

1-2 hrs 


V. Excreta: 




1) urine (solution— 1 part, 




urine— 2 parts) 

1 

30 min 


2) feces (solution— 2 parts, 




feces— 1 part) 

3 

30 min 


3) Pus (solution— 2 parts, 




pus— 1 part) 

3 

2 hrs 


/j) Sputum of tubercular 




patients (solution— 




2 parts, sputum— 1 part) 

5 

4 hrs 







Table 4 

Concentration of Lysol Solutions and Exposures in Disinfection 


Group of 

Treated 

Required 

concentra- 

Required volume 
dr ratio per unit 

Exposure 

Notes 

infections 

object 

tion, %% 

(1 sq m, 1 litre) 


Intestinal 

Surface (pre- 

5 

900 ml per 

20 min 



raises, fur- 
niture, etc.) 


1 sq m 



Droplet 


5 

>» 

30 mill 


Intestinal 

Linen and 

3 


GO mill 


and droplet 

underwear 

5 

l’:4 

15 min 


Urine 

2 

20 ml per 

1 1 of urine 

5 min 



Intestinal 

Feces — loose, 
formed and 




Imprac- 

ticable 


with urine 

3-5 

1:2 

30-60 min 

1 





for 

formed 

feces 


hours. In addition, a five per cent solution of hydrochloric 
acid is used for disinfection of urinals and to dissolve urine 
precipitates. 

Formalin (40 per cent aqueous solution of formaldehyde 
CH 2 O) is used as one or three per cent solution in the same 
cases as phenol, and also in vapour form to disinfect pre- 
mises and for chamber disinfection. For decontamination of 
premises it is evaporated in special boilers at a rate of 12.5 ml 
of formalin per 1 cu m of premises. If there are many objects 
on the premises the concentration of formalin is increased 
two- or fourfold. Following an exposure of 10-24 hours 
the premises are aired and the remaining vapour is neutral- 
ised by sal-ammoniac: 500 g of sal-ammoniac in a* mixture 
with 1 kg of slaked lime and 750 g of warm water is needed 
for 100 cu m of premises. 

Disinfection in helminthiases differs from disinfection 
in diseases caused by microbial organisms. 

In helminthiasis the eggs of worms contaminate soil 
and various household objects. Eggs of the most widespread 
helminths (Ascaris, Oxyuris, Trichocephalus) survive a 
brief action of disinfectants in standard concentrations, 
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This is why in helminthiasis no disinfection is done at the 
seat of infection. The best thing to do in the period of treat- 
ment (devastation) is to instruct the patient how to avoid 
scattering eggs of helminths by observing the rules of per- 
sonal hygiene. Underwear must be changed before the 
beginning of treatment; dirty bedclothes and underwear 
have to be boiled; lavatory pans and chamber pots have to 
be decontaminated with boiling water. Filth removed from 
cesspools and sewers is cleared of eggs of helminths by bio- 
logical methods— it is decontaminated at sewage farms 
or in compost pits. In the case of biohelmirithiasis trans- 
mitted by foodstuffs (meat, fish), the latter are neutralised 
by ordinary culinary heat treatment. 

The methods and means of disinfestation may be mechan- 
ical, physical, chemical and biological. 

The common mechanical method is the cleaning of pre- 
mises, the shaking and beating of soft objects, vacuum- 
cleaning and laundering. To protect the premises from 
flying insects the windows and doors are screened and bed 
curtains are used at night. The insects are destroyed by 
fly traps, fly-paper, etc. 

The most common physical means of extermination are 
the use of blow lamps to clear places infested by bedbugs 
and other insects, hot ironing of clothes to destroy lice 
and the boiling of clothes to destroy lice and nits. 

Chemical means of destroying insects may be divided in- 
to three groups: contact poisons which enter the organism 
of an insect through the cuticula; intestinal poisons which 
enter the organism of an insect with food; fumigants which 
enter the organism of an insect with air through the trache- 
al system. Certain insecticides can affect an insect by sev- 
eral of the above-mentioned mechanisms. It should be 
borne in mind that insects subjected to prolonged action 
of small doses of insecticides might become adapted to 
them and produce insecticide-resistant generations. This 
has been observed in flies and mosquitoes in areas treated 
with DDT and other insecticides. 

Hexachlorocyclohexane (CgHgCle) is at the same time a 
contact poison and a fumigant. It is used ordinarily as an 
hydrosaponite emulsion based on kerosene (200 g of the prep- 
aration -]-40 ml kerosene +60 g laundry soap are mixed 
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in a mortar and ten litres of water are added), or in dust 
form (6-12 per cent of hexachlorocyclohexaiie mixed with talc, 
tripoli or kaolin). It is used for external treatment (walls 
of houses, latrines, dustbins). The preparation has a per- 
sistent smell and is toxic; this is why it is not used inside 
dwellings. 

The most commonly used insecticide is the preparation 
DDT; it is stable, highly toxic for insects, practically harm- 
less for human beings and has no unpleasant smell. Ordi- 
narily it is used as a two to five per cent solution based 
on kerosene or some other hydrocarbon, in dust form (five 
to ten per cent), and in paste forms. DDT is used for exter- 
nal and internal treatment of premises and for the impreg- 
nation of fabrics. 

Prior to the development of DDT "and hexachlorocyclo- 
hexaiie, pyrethrum, flicide, preparation K, preparation SK 
had l)eeii widely used; but now seldom. Thiophos and dieldrin 
arc more promising. One of the older insecticides which 
is still in current use is “solvent” used as a saponite-solvent 
paste to kill bedbugs, lice and mosquitoes and as a saponite- 
solvent emulsion to soak linen and destroy lice on the hairy 
parts of the body. 

Fumigation is usually done with chloropicrin or sulphu- 
rous anhydride. 

Repellents are frequently used as protection against in- 
sects in wild natural surroundings. They are spread over 
exposed parts of the body or used to impregnate parts of 
clothing or netting worn on the head (the latter method was 
suggested by Y. N. Pavlovsky). 

Solutions used for impregnation of clothing and nettings 
include: 1) lysol— 15 parts, turpentine— 8 parts, water— 77 
parts; 2) naphtho-lysol— 20 parts, turpentine— 10 parts, 
water— 70 parts; 3) preparation K5— 10 per cent solution; 
the same solutions may be used to impregnate bed curtains, 
gauze screens on windows, etc. 

Exposed parts of the body are protected by dimethyl- 
phthalate in a pure form or a 15 per cent emulsion in glyc- 
erine or vaseline, or a 10 to 20 per cent alcohol solution. 
The preparation, its solution, or the emulsion is spread 
over the exposed parts of the body, care being taken to pro- 
tect the eyes. After returning home, the preparation is 
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washed off the skin with water and soap. Pure dimethyi- 
phthalate or its solutions are also used to impregnate clothing 
and netting. The netting is made from ordinary fishing nets 
cut into 50 x70 cm pieces (for head protection) or 60 x25 cm 
(for hand protection); the edges are trimmed hy a cloth 
band, and strings are sewn on to the corners. The netting is 
left in dimethylphlhalate for two hours, then dried and worn 
over the headpiece or as oversleeves. As effective repellents 
for insects and ticks the nettings last for one to three weeks. 

Biological methods of insect control include the breed- 
ing of gambusia and ducks which destroy mosquito larvae. 

The destruction of rats is effected by mechanical, chemi- 
cal and biological methods. Various factory or home-made 
traps are used to catch rodents. Additional prophylactic 
measures arc the proper storage of food and waste (hermetic 
storage to prevent access by rodents), and the observance 
of technical requirements in the construction of dwellings, 
warehouses or other buildings in order to prevent rodents 
from in testing them. 

Different poisons are used to destroy rodents; some act 
through the digestive tract when the rodents ingest poi- 
soned bait, others kill the rodents by suffocation. 

The following poisons arc in current use: barium car- 
bonate, raticide, (CnHioNgS) zoocoumarin, sea onion, 
arsenous anhydride, zinc phosphide, barium fluorine ace- 
tate, phosphorus, etc. To destroy rats the baits should con- 
tain the following concentrations of poisons: raticide- 
one per cent, zinc phosphide — five per cent, barium car- 
bonate— ten per cent, barium fluorine acetate— 0.5 per cent, 
thallic sulphate — two per cent; to exterminate mice the 
following concentrations are necessary: raticide— 0.5 per 
cent, zinc phosphide — two per cent, barium carbonate — 
seven per cent. The bait may be in the form of bread crumbs, 
dough, porridge, minced fish or meat, boiled vegetables, 
with a 0.25 per cent addition of sunflower-seed oil. Treated 
cereals can also be used. The bait is left in places frequented 
by rodents in the proportion of 0.1 of bait per sqm of treat- 
ed area. .Poisons may also be pulverised into the holes 
(raticide, zinc phosphide, calcium arsenite); in this case 
rats are poisoned after licking their paws and fur. Care 
must be observed when handling poisons since poisoning might 




Fig. 20. Diagram of a mechanised l)lo^Ye^-s})raycr (after V. I. Vashkov) 
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occur either during the preparation of bait, or by acciden- 
tal ingestion of poison with food. 

The gas method of exlorinination of rodents involves 
the use of sulphurous anhydride as well as chloropicrin, 
hydrocyanic acid, etc. Preparations of hydrocyanic acid 
absorbed on cardboard discs (discoid-cyclon) are the most 
effective and convenient. The discs are spread on the floor 
of the treated premises at a rate of one disc per 1 cu m of 
the area, which corresponds to 7.5 g of liquid hydrocyanic 
acid. The handling of gaseous poisons is a dangerous process 
and only trained people should be allowed to do it. 

A biological method of rodent control is the use of a sal- 
monellao culture pathogenic for rodents (the Isachenko- 
Danich and Merezhkovsky cultures), which is used as bait 
contaminant. 

The resultant epizootic causes mass destruction of ro- 
dents. This method, however, docs not bring about total 
destruction of the rodents and is not absolutely safe. 
Therefore, it is forbidden in the food industry, food store- 
houses, at children’s and medical institutions, and at farms 
which breed young animals. 

Various apparatus are used for disinfection. The simplest 
apparatus for the spraying of disinfectant solutions is a 
hydropump (Fig. 19). Besides the ordinary hand-operated 
pump, different types of electric pumps, automaxes and spray- 
ers are used. They all consist of a container filled with the 
liquid disinfectant, a piston pump operated by hand or 
engine, and a spraying device. Large-capacity installations 
mounted on motor vehicles are used to disinfect big areas. 

Powdered insecticides are spread by hand-operated spray- 
ers of various types or by motor sprayers of varying power 
(Fig. 20). There are also combined apparatus for spraying 
liquid and powdered substances (Fig. 21). Aerosol tanks 
(so-called “aerosol bombs”) (Fig. 22) and aerosol pots (Fig. 23) 
which give a fine mist of insecticide, are also used for the 
dispersal of insecticides. 

A special apparatus is used for the evaporation of for- 
malin. It consists of a tank filled with formalin and a 
burner (Fig. 24). To burn sulphur for killing rats an appa- 
ratus designed by F. G. Guzikov and M. A. Zausailov is 
used (Fig. 25). 


125 



21, Dusting machine of P. G. Sorgiyov and 
V.A. Nabokov “Serna-2” model (after V.I. Vashkov) 



Fig, 22, Aerosol tank 
(general view) (after 
V. I. Vashkov) 

1 — tank case, 2 — connect- 
ing sleeve, 5— metal stop- 




Fig, 23, Insecticidal licxaclilorocycloliexane i)onil)s 
of the “IIBK” type 

a — unopened bomb; b— bomb prepared for fuinitcaliori; 
c — trial bomb to show the direction of the air current 



Fig, 24:. Diagram of a simplified burner to spray formalin 
(after V. I. Vashkov) 

/—wall of the chamber; 2— steam pipe; J — formalin pipe; i — clamps 
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Fig. 25. Diagram of F. G. Guzikov’s apparatus for 
sulphur burning (after V. I. Vashkov) 

i— support basin; lower sulphur receptacle; upper 
sulphur receptacle; 4— lid; 5— exhaust funnel; 6— wind 
vane; 7 — central department for sulphur with perforated 
bottom; folding leg; i?— glass for alcohol; 7^— air 
slots; 77— the weight of the automatic platform 


Chamber disinfection and the destruction of insects is 
carried out by various types of disinfection chambers. 

Dry heat chambers are based on the propulsion of dry 
hot air, which ensures the destruction of insects. The cham- 
ber may be stationary or transportable, stationary chambers 
can be easily built wherever necessary (dug-out chambers). 
Today this type of chamber is seldom used. A commer- 
cially produced and easily assembled sectional disinfestation 
chamber C-1 (Fig. 2G) is in current use; dug-out chamber 
was used for insect destruction (lice), particularly in war 
conditions. 

Steam renders, stationary and transportable, are based 
on the displacement of air by saturated steam, which has 
a sterilising and insecticidal effect. A disinfection cycle 
lasts 15-20 minutes at a temperature of 120 °C (the equiva- 
lent of 2 atm). Among the drawbacks of this type of chamber 
is its impracticability for decontaminating leather and fur. 
At present two models of this typo of chambers are being 
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Fig, 26. Gc'iioral view of tlie liol air disinft'slalion cloimlx'r 
C-1 (after V. [. X'asliUov) 

/ frame i’- inelal huusni^ of the socle pari, .7 fiiniacM' door, 

•/ foldmji: slop; side shield; <> ^ale slide of (*\li.insl \ (‘iiljlalioii, 

7 iijtper shield, <v - thennoiiKder 

inaiiiifactiired, tlio Kriipiri stationary chanihor and the Saks 
transportal)lo chamber (Fig. 27). 

The most efficient type is the formalin-vapour chamber 
which can he used for the decontamination of all ty[)es 
of objects. The formalin-vapour chamber consists of the 
chamber proper in which the objects to he disinfected are 
placed, coil pipes to heat the chaml)er and prevent steam 
condensation, the vapouriser and the sprayer. To begin 
with, the charged chamber is healed to a temperature of 40- 
4r)'^C, then steam is blown in, which evenly heats all the ob- 
jects to a temperature of 00-05 "'C (this is ensured by means of 
a fan) and after that pulverised formalin is charged at a 
rate of 25-100 g per 1 cu m of atmosphere. When the full 
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dose of formalin is blown in, the objects remain in the cham- 
ber for 20-40 minutes, after which the chamber is emptied 
and aired. At present, formalin-vapour chambers mounted 
on vehicles (Fig. 28) or on trailers are used; they can also 
operate as steam chambers. The disinfection-shower in- 

3 5 It 6 9 



Fig. 27, Transportable disinfection steam apparatus 
(after V. 1. Vasilkov) 


I -ciisc of the cli.unber; 2— boiler; chimney; 4--sleam pipe from boiler to 

>;!i:imbor; ,5 — pressure gauc:e on the boiler; 0 — pressure gauge on the chamber; 
7 — safety valve on the boiler; .5 — safely valve on the chafnber; 9— thermometer; 
yt;— water level; /i — trial tabs; i2 --piimp; yj— furnace; i4— ash pit 
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Fig. 28. Geiioral view of a porl ahio steam- foi’inal in 
disinfection chamber “AlIR” (after V.I. Vashkov) 

i --sle:un Kencralor; i? — air-walcr lank; .7- foniiahn tank; 
4 — llieriiionicter, 5 — safely val\e, (> — pressure {^aii^^e, 

7 pump 


stallation is a combination of the fornialin-vaponr chanihor 
and sliower equipment mounted on a motor vehicle. Anoth- 
er model of this chamber is mounted on a motor trailer. 

For purposes of mass disinfection afid insect destruc- 
tion, public baths with disinfection chambers— sanitary 
inspection and disinfection posts — are organised in towns 
and at railroad junctions, so that large groups of the popu- 
lation may undergo disinfection. The same purpose is 
achieved by railroad carriages having combined baths, laun- 
dering, and disinfection facilities. 

Planning of Prophylactic and Anti-epidemic Measures and 
the Network of Institutions of the Sanitary-epidemiological 
Service. The battle against infectious divseases, like all 
work of the public health bodies in the U.S.S.R., is planned. 
Annual, quarterly and monthly plans for prophylactic and 
anti-epidemic measures are drawn up by public health 
bodies at regional, town and district levels, on the basis 
of an analysis of previous morbidity rates and the tasks 
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by the administrative and higher public health bodies. The 
plans may relate to specific diseases or to all the main infec- 
tious diseases found in the given administrative area. Since 
the plans provide for measures to be conducted not only by 
medical institutions but by economic organisations and ad- 
ministrative organs, the integrated programmes for preven- 
tive and anti-epidemic measures arc usually endorsed by 
the executive committees of regional, town or district So- 
viets of working people’s deputies. 

These plans and an analysis of morbidity rates in the 
area served provide the basis for a curative-prophylactic 
institution (combined hospital-polyclinic, women and chil- 
dren’s polyclinics, medical-sanitary departments at indus- 
trial enterprises, etc.) to compile its own programmes of 
preventive and control measures against infectious diseases. 

These programmes must make provision for sufficient iso- 
lation beds to be available when required, for adequate 
supplies of antibiotics, vaccines and sera, the functioning 
of a diagnostic laboratory, prophylactic vaccination, health 
education and special prophylactic measures in relation to 
certain infectious diseases found in the area served by a 
given establishment. 

Besides the general medical network, the institutions 
of the sanitary-epidemiological service are also engaged 
in the prevention and control of infectious diseases. These 
bodies give guidance to and supervise the work of curative- 
prophylactic institutions and also adopt a number of inde- 
pendent measures: detection of carriers, observation of foci 
of infections, sanitary inspection, disinfeclion, disinfestation 
(insects and rats), health education, etc. The basic unit 
of the sanitary-epidemiological service is the district sani- 
tary-epidemiological station or the sanitary-epidemiolog- 
ical department of a district hospital. In towns and re- 
gions (territories) there arc town and regional (territorial) 
sanitary-epidemiological stations. 

A sanitary-epidemiological station has four departments: 
sanitary, epidemiological and disinfection, and a sanitary- 
bacteriological laboratory. If need be, other specialised 
departments can be established— a department for particu- 
larly dangerous infections (to combat tularemia, brucellosis 
or anthrax), departments of virology, helminthology or 
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specialised sanitary departments-— industrial hygiene, food 
hygiene, public sanitation and school hygiene. Big towns 
have disinfection centres responsible for the evacuation 
of infectious patients, for current and prophylactic dis- 
infection. Anti-plague stations with branches, under central- 
ised administration, are arranged in areas enzootic for 
plague. 

Independent sanitary-epidemiological stations are es- 
tablished on the railways; sanitary-epidemiological sta- 
tions or branches of territorial stations are established 
at sea and airports and are responsible for the sanitary 
protection of state frontiers. 

Successful prevention and control of infectious diseases 
require a clear-cut differentiation between the duties of 
medical workers employed at curative-prophylactic in- 
stitutions (hospital, polyclinic, children’s consultation cen- 
tre) and at sanitary-epidemiological institutions (station, 
department). 

The attending physician is responsible for the detection 
of an infectious patient and for establishing the diagnosis 
(including laboratory diagnosis); he decides whether the 
patient has to be isolated and arranges his hospitalisation; 
at the same time the doctor forwards an urgent notification 
card to the sanitary-epidemiological station reporting the 
infectious disease, and also gives this information by 
telephone. Prior to hospitalisation of the i)atient (and 
throughout the contagious period if the patient remains at 
home), the doctor arranges for current disinfection in the 
focus of infection and instructs the members of the patient’s 
family accordingly. 

In this work he is assisted by the nurse who works with 
him. The attending physician treats the infectious patient 
at a hospital or at home and is responsible for follow-up 
and observation whenever necessary. Observation of con- 
tacts in the focus also rests with the attending physician, 
and he inoculates the residents (children and adults) in his 
area if this is not the job of a special immunohjgical service. 

The health officer (we shall use this term to describe 
a worker at a sanitary-epidemiological institution), upon 
receiving urgent notification about a case of an infectious 
disease, carries out an epidemiological survey of the focus. 
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decides upon and puts into effect measures for its liquida- 
tion. 

If need be, he arranges for the contacts to undergo the 
necessary laboratory tests to detect carriers and investigates 
the environment in order to discover the routes of trans- 
mission of the disease. Following hospitalisation or recov- 
ery of a patient, the health officer and his subordinates 
perform the final disinfection in the focus and, together 
with the attending physician, keep the focus under subse- 
quent observation. The health officer plans the vaccination 
of the population in his area, supplies medical w'orkers 
with vaccination materials and supervises the quality of 
vaccination. If there is a special vaccination service in the 
given area, all work involved in organising vaccination 
is carried out by the health officer, while the selection of 
those who need to undergo vaccination is conducted by 
him jointly with the attending physician. The health of- 
ficer takes care of the necessary sanitary measures and 
supervises the observance of sanitary rules and regulations 
by economic organisations. 

The following research centres are engaged in the con- 
trol of infectious diseases in the U.S.S.R.: institutes of 
epidemiology, microbiology and hygiene, institutes of 
vaccines and sera, anti-plague institutes, institutes of 
malaria and medical parasitology, the Central Disinfection 
Institute, the Central Institute of Biological Preparations 
Control and the departments of microbiology, epidemiology 
and infectious diseases at medical colleges and at institutes 
of advanced training for doctors. 

The highest bodies responsible for the prevention and 
control of infectious diseases in the Union Republics arc 
sanitary-epidemiological departments of the niinivStries of 
public health or republican sanitary-epidemiological sta- 
tions. In the Ministry of Public Health of the U.S.S.R. this 
work is the responsibility of the State Central Sanitary 
Inspectorate. The above-mentioned sanitary bodies work in 
close contact with the bodies supervising the functioning 
of curative-prophylactic institutions. It should be borne 
in mind, however, that despite the existence of sanitary- 
epidemiological institutions, prevention and control of in- 
fectious diseases is conducted by the entire network of med- 
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ical institutions, by all medical workers throughout the 
country. Moreover, the basic work in the prevention and 
control ol infectious diseases is carried out by doctors of 
the most common specialities— district physicians and pe- 
diatricians— who are the first to encounter infectious ])a- 
tients. Successful control of infectious diseases, there- 
fore, depends first and foremost upon the quality of tlieir 
work, upon their knowledge of the theory and practice of 
epidemiology. 
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TYPHOID FEVER AND PARATYPHOID 


Etiology. Typltoid fever, paratyphoid A and paraty- 
phoid B arc infections which arc similar as regards clinical 
picture and epidemiology. Typhoid fever is caused by Sal- 
monella typhi {Bad. Ujphi abdominalis), paratyplioid A 
and B by Salmonella paratyphi A {Bad. paratyphi A) 
and Salmonella paratyphi B {Bad. paratyphi B), respective- 
ly. The agonis are members of a big group of salmonellae, 
other representatives of which are pathogens of food-poi- 
.soning and infectious enterocolitcs, and of .septic diseases in 
domestic animals. Besides the three infections mentioned, 
other diseases with similar clinical manifestations are 
caused by Salmonella paratyphi C and Salmonella 
sendai. 

The pathogens of typho-paratyphoid infections are able 
to .survive for a considerable time in the environment. They 
remain viable in feces, .soil and water for a period ranging 
from a few days to two or throe months, particularly in 
winter, in low temperatures, when not exposed to the sun’s 
rays and when the activity of antagonistic microbes is di- 
minished. In food products typhoid-fever and paratyphoid- 
fever bacteria not only remain viable but can al.so multiply 
(milk, semicooked meat, prepared food) and in fact only 
die wlien the products become unfit for consumption owing 
to the advanced stage of putrefaction. Heating tor)()-()0"C 
kills them in 30 minutes; the same effect is achieved in a 
few minutes by disinfectants of a standard concentra- 
tion. 

Pathogenesis. The salmonellae of typhoid fever and para- 
typhoid fever enter the body with food or water or, most 
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commonly, are carried to the mouth by dirty hands. Having 
passed the stomach barrier with its acid medium (where 
they frequently perish), the microbes reach the small in- 
testine where they find a weak alkaline medium favourable 
to them, invade the blood stream and spread throughout the 
organism, settling in the marrow, lymph nodes of the mesen- 
tery, and walls of the intestines (solitary follicles and 
Foyer’s patches), as well as in the urinary tracts. In the 
course of this, the lymph nodes of the intestinal walls be- 
come nccrotised and ulcerate, and the typhoid bacteria ar- 
rive at the intestinal lumen and are then discharged in 
feces. Typhoid bacteria may also be discharged in urine. Ty- 
phoid fever infection therefore includes a period of bactere- 
mia (from the end of incubation to the end of the second or 
third week of disease) and a period of formation of infec- 
tion granulomas in the lymph nodes and lymphoid tissue 
(beginning with the second week of the disease). The incuba- 
tion period varies, averaging from seven to 21 days (usually 
14 days), and in paratyphoid fever A and B from three or 
five days to 14 days (usually seven days). The organism 
gradually rids itself of the pathogen and in most patients 
the process is completed in two wx^eks after clinical recovery. 
Some of the patients remain carriers for two or three months, 
others for many years or for life (chronic carriers). Survey 
reports indicate that from 0.2 to 0.3 per cent of typhoid 
fever convalescents become chronic carriers. 

Susceptibility to typhoid fever is groat, though not uni- 
versal. During intensive outbreaks up to 90 per cent of 
those infected may become ill, though as a rule the percent- 
age is not more than 40. Most likely, some may have the 
asymptomatic form, becoming healthy carriers for one or 
two weeks. Fairly lasting immunity develops and reinfec- 
tion is rare (0.7-2 per cent of cases). However, when chem- 
otherapeutic drugs (chloramphenicol, levomycetin, synthomy- 
cin and others) are used, the patients treated develop a 
rather imperfect immunity and relapses are possible. 

Sources of Infection. The chief sources of infection arc 
patients who become contagious in the second week, con- 
valescents and chronic carriers. In countries with low 
incidence of the disease (the U.S.S.R. and other economical- 
ly developed countries) and with an efficient system of 


140 



detection and hospitalisation of typhoid and paratyphoid 
fever patients, the most dangerous infection sources are the 
chronic carriers, who are responsible for U]) to Ihree-quarlers 
of all cases. Chronic carriers can isolate bacteria in feces 
(biliary carrying) or less often in urine. The epideiniolojii- 
cal significance of healthy carriers is slight if not douhlful, 
since the asymptomatic forms of typhoid fever are rare 
and the discharge of bacteria is insignificant. 

Numerous cases are recorded of one carrier infecting 
considerable numbers of people. In New York, a cook (“1\v- 
plioid Mary") was delected in lt)3i) who had infected Ob j)eopl(' 
in different families in the course of several years. Accord- 
ing to V. A. Jlashenin, another cook-carrier in Orekhovo- 
Zuyevo, who was employed in public canteens, had infected 
05 persons with typhoid fever in the course of eight years 
(1923-30). In 19-17 we observed 12 cases in a kindergarten 
in Kharkov — all contracted from a cook-carrier. Chronic 
carriers are particularly dangerous when they are employed 
in public catering, the retail food trade, or in children’s 
institutions. 

Routes of Transmission. The factors involved in the trans- 
mission of the infectious agent in typhoid fever and paraty- 
phoid fever are water and food products; a prominent route 
of transmission is domestic contact (“disease of dirty hands"), 
here a particularly important role is ])layed by flies— me- 
chanical carriers. 

Epkhniiiology. There are various ways in which water 
may be contaminated by feces (see “General lipidemiology ”), 
and epidemics of tyj)hoid and paratyphoid fever vary as 
regards the number of cases involved, rate of development, 
duration, etc. In the case of massive and brief contamination 
of a central source of water supply, the epidemic i)rogresses 
swiftly because a large number of people contract the in- 
fection simultaneously. The removal of contamination results 
in a sharp drop in incidence. However, since the typhoid 
patients become sources of domestic infection for their con- 
tacts, the decline of the epidemic outbreak is usually ex- 
tended (“the epidemic tail”). Water-borne outbreaks of ty- 
phoid fever bear no relation to any particular season of the 
year. Prolonged and non-intensive contamination of the 
water supply may result in chronic water-borne epidemics. 
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In this case a high morbidity rate is observed throughout the 
year, obscuring the typhoid fever seasonal rises. From time 
to time there are brief rises, coinciding with more intensive 
contamination of water sources. 

Food-borjie epidemics of typhoid fever can in most cases 
be traced to milk and dairy products (ice-'Crcam) or ready- 
made disJjos like jellied meat, Russian salad, etc., which 
are cooked some time before they are eaten. The character- 
istic picture for food-borne epidemics of typhoid fever is 
the occurrence over 10-15 days of groups of cases among 
persons who have eaten contaminated food, 'riio most com- 
mon source in such cases is cooks, dairy workers, and oi lier 
persons who Jiajipen to bo chronic carriers. 

Domestic epidemics of typhoid fever develop more gradu- 
ally. As a rule, an epidemiological survey establishes a 
soquoiice in the spread of the infection (the epidemic chain). 
The rate of the development of incidence and the number 
of cases may increase sharply if there are largo numbers 
of flies and adverse sanitary conditions. 

Typhoid fever used to be a widespread disease in the 
U.S.S.ll.; however, its incidence has dropped considerably 
in post-war years. The chief factors in the reduction of ty- 
phoid and paratyphoid fever incidence have been the develop- 
ment of centralised water supplies and the introduction of 
adequate sanitary protection of water sources, the develop- 
ment of public catering and the food industry, strict ob- 
servance of sanitary rules and regulations, regular removal 
of sewage and waste from communities, fly control and 
improvement of the sanitary standards of the jiopnla- 
tion. Typhoid fever now occurs mainly in places where there 
is inadeciuate sanitation and the water-supply is unsatis- 
factory. 

Sporadic cases of typhoid fever are oliserved throughout 
the year, but the seasonal rise is confined to late summer and 
early autumn— August and September (Fig. 29). In view 
of the length of the incubation period and the time of reg- 
istration of cases the typhoid-fever curve should be shifted 
back by Ihree or four weeks, which limits the contraction 
peak to the summer season. Several reasons account for 
its seasonal nature. Flies are an important factor in the 
transmission of the infectious agent, and in summer people 
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aro more likely to use food products (fruit, milk) contam- 
inated by feces; bathing in rivers, etc., is also conducive 
to the spread of infection. All age groups aro susceptible 
to typhoid fever but their share in overall morbidity varies 
with local conditions. 

Laboratory Diagnosis. Laboratory diagnosis of typlioid 
and paratyphoid fevers is possible al all stages of the dis- 
ease. The most accurate method is that of blood cultiiro. 
In the first two weeks five ml of blood is withdrawn from I ho 
ulnar vein (median vein of the elbow), in the second or third 
week of the disease 20 to 30 ml of blood should bo taken. 
From the second week onwards, 
bacteriological confirmation 
of the diagnosis is achieved 
by isolating the pathogen 
from feces. Analysis of feces 
is imperative before the pa- 
tient is discharged. Discharge 
takes place when the results 
of two or three tests taken at 
intervals of three to five days 
aro negative. For serological 
analysis (Widal’s test) blood 
is taken at the end of the 
second or the beginning of 
the third week of the dis- 
ease, and it is advisable to 
repeat this in order to follow 
the rise in antibody titre. 

Prophylaxis. Prophylaxis of 
typhoid and paratyphoid is 
based on general sanitary measures for the entire group of 
intestinal infections and specific ones for the diseases in ques- 
tion. 

General sanitary measures include observance of proper 
standards of water supply, the removal and decontamination 
of filth, fly control, and also the observance of standards 
of hygiene in public catering. All these measures arc intro- 
duced by the economic organisations concerned under the 
supervision of public health bodies. The latter arc respon- 
sible for regularly testing water-supply sources and food 
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Fig. 29. Seasonal dislribiition 
of typhoid and paruLyphoid 
cases in tin* ll.S.S.Ji. (percent- 
ages to annual total) 
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products (milk in particular), for general sanitary surveil- 
lance and for the implementation of carrier tests among 
workers in the food and catering industry, water-supply 
service, children’s and medical institutions. 

In areas with a high typhoid incidence prophylactic 
inoculation is recommended with triple vaccine containing 
killed typhoid and paratyphoid A and Ji bacilli, with penta- 
vaccine, containing, in addition, killed dysentery bacilli, 
or mixed vaccine (a chemical vaccine with added tetanus 
toxoid). Initial vaccination with triple vaccine and pen- 
tavaccine is given three times at intervals of seven or ton 
days in doses of 0. 5-1-1 ml. The first revaccination, in the 
subsecjucnt year, is given twice at the same interval and in 
doses of 0.5-1 ml. Subsequent revaccination may be given 
once in two or three years in a single dose of 1 ml. Children 
from seven to 15 years of ago are given one halt or two- 
thirds of the adult dose. When, for epidemiological reasons, 
it is necessary to vaccinate children of pre-school age (from 
two to five) they arc given one-third of the adult dose. 
Immunisation with the mixed vaccine is performed with a 
single dose of 1 ml or twice in doses of 0.5 and 1 ml with an 
interval of two or three weeks between. Typhoid immuni- 
sation should cover those groups of population in a given 
area which have the highest morbidily rate, and also 
food and water-supply workers, since cases amongst 
them are a particular danger to the community. It is 
advisable to immunise persons living in the same flats 
wilh carriers. 

Typhoid and ])ara typhoid patients are subject to com- 
pulsory hospitalisation in isolation hospitals for the entire 
j)eriod of the disease and are discharged on the strength 
of bacteriological test data. The district sanitary-epide- 
miological station is immediately notified. A bacteriolog- 
ical control test is made three or four months after discharge 
in order to discover chronic carriers. When positive results 
are obtained, carriers are taken off work in food enterprises 
(the preparation of food), in water-supply system and chil- 
dren’s and medical institutions. Contacts arc not isolated, 
l)ut are placed under medical observation for 25-30 days 
and are investigated bactoriologically once or twice during 
the period to discover carriers. 
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Following hospitalisation of the patient, final disinfec- 
tion is carried out in the focus. Used linen and bcd-clolhes 
are soaked in one per cent solution of chloramine or boiled 
in a sodium-soap solution; dishes are boiled or placed in 
chloramine solution, food remnants, vomit and feces are 
disinfected with dry chloride of lime or its ton pt'r cent 
solution, outer garments are subject to chamber disinfection 
and the premises, to humid disinfection. Fly-control meas- 
ures have to be taken and further hatching prevented. 



BACILLARY DYSENTERY 

Etiology. Bacillary dysentery is caused by a group o£ 
similar bacilli of one genus. There are four main dysen- 
tery agents: Grigoryev-Shiga Bacillus disenteriae, Schmitz 
bacillus, Flexner bacillus (this species includes three sub- 
species: Flexner proper, Newcastle and Boyd-Novogorod- 
skaya) and Sonne bacillus. 

Flexner discntery bacilli have six serotypes, and Boyd- 
Novogorodskaya have seven. The first of the four men- 
tioned pathogens produces an exotoxin and is the pathogen 
of the most severe forms of dysentery. Dysentery pathogens 
are somewhat less viable in environment than typhoid and 
paratyphoid bacteria, and remain viable in soil, water and 
excreta from several days to several weeks depending on 
the conditions. In milk and other perishable foods they 
retain viability for several days. Disinfectants in standard 
concentrations kill them in a few minutes. The most stable 
of the four dysentery pathogens are the Sonne bacilli, the 
least stable the Grigoryev-Shiga bacilli. 

Pathogenesis. Contraction of dysentery occurs by the 
oral route. Having passed through the stomach with its 
unfavourable acid medium, the dysentery bacilli settle in 
the large intestine where they multiply, affecting the muco- 
sa and causing inflammation and ulceration. The process 
may spread oven to the lower section of the small intestine, 
particularly in children. The clinical picture may vary 
considerably, ranging from grave hemocolitis with intoxica- 
tion to a brief enterocolitis without marked disorders of 
the general condition. The infectious process usually takes 
an acute course and terminates in complete recovery in one 
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and a lialf or two weeks. Ilowovor, there may ho chronic 
cases with relapses which may continue for many mouths. 

The usual incuhalion period in dysentery is from two to 
five days, hut in the case of a massive infection (through 
food) it may he shorter (12-24 hours). The patient hecomes 
infections with the first manifestations of the disease. I'he 
evacuation of the pathogen from the organism is gradual. 
In an acute form of the disease, the discharge of bacilli 
terminates from five to ten days after clinical recovery, hut 
if the disease lakes a protracted or chronic form, the dis- 
charge of bacilli may continue for many months, some- 
times for years. Chronic forms are most freijuent when infec- 
tion is caused by Fiexner bacillus, and are most rare when 
Crigoryev-Shiga bacillus is involved; Sonne dysentery occu- 
pies an intermediate position. Immunity in dysentery is 
of a typo-specific nature. It is ])arl.icularly intensive in 
(irigoryev-SInga dysentery; in other forms it. is less j)ro- 
noujiced and reinfection even with the same type of 
pathogen occurs fairly often. 

Sources of Infection. In natural conditions dysentery 
afb'cts man only, but it may l)e observed in monkeys held 
in captivity; they contract the disease from man and then 
spread it among themselves. Sources of infection are pa- 
tients suffering from l)oth acute and chronic forms of dysen - 
tery. llecause dysentery exists in mibi forms In^althy carrier 
state is possible, or at any rate a stale of infection, lln^ clin - 
ical manifestations of whicli can l)e established only by 
special methods (rectoscopy). The role of those suffering 
from chronic dysentery is particularly great in the inter- 
epidemical periods, when they become the principal source 
of infection and perpetuate dysentery in a given area. 

Jtouh^s of Transiiiissioii. The factors involved in the 
transmission of dysentery include food and water; flies also 
play a big part in spreading the disease. Water-borne epi- 
demics of dysentery are of an explosive character and fast- 
spreading. Thus, the 1954 water-borne dysentery outbreak 
in Zaporozhye, which was caused by a breakdown of the 
water-mains, affected the residents of several blocks in the 
town and lasted for about a month. SubsecjuonI ly the inci- 
dence dropped slowly because a large number of patients 
became sources of domestic infection (the “epidemic tail”). 


10 * 
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The explosive type of incidence is also peculiar to food-borne 
outbreaks of dysentery. If contamination of food has been 
intensive and accompanied by the multiplication of dysen- 
tery bacilli, then a dysentery epidemic may break out 
within a few hours and at the outset resemble a toxic food 


infection. This type of dysenterial toxic food infection is 
caused most commonly by Sonne bacilli, which are most 
viable and less affected by environment than other patho- 
gens of dysentery. 

However, water-borne and food-borne epidemics of dysen- 
tery are rare as compared with typhoid and paratyphoid 
epidemics. In most cases dysentery is contracted as a result 
of domestic infection, probably because dysentery patients 
are more contagious than typhoid patients and carriers. So 
undetected patients suffering from acute and chronic dysen- 
tery may be sources of outbreaks in groups of people they are 
in contact with. They are particularly dangerous in pre- 
school institutions for children (nurseries, kindergartens, 
children’s homes), where intensive contact among chil- 
dren who have not yet acquired hygienic habits facilitates 
the spread of infection. The spread of infection is also 

facilitated by flies. 



Epidemiology. Dysentery is 
spread among all age groups, 
but it mainly affects the 
younger children — from one 
to three years of age. The 
cause of this is not quite 
clear. Undoubtedly it is at 
this age that children begin 
to associate with one another 
and the possibility of con- 
tracting dysentery increases 
greatly. The drop in the in- 
tensity indices among the 
over-threes might be the re- 


sult of a diminution in phys- 


Fig. SO, Seasonal distribution of 
dysentry cases in the U.S.S.U. 
(percentages to annual total) 


iological susceptibility to 
dysentery and of the specific 
immunity to dysentery ac- 
quired by some children, and 
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finally because at this age children develop elementary 
habits of hygiene. 

Dysentery has a seasonal morbidity, rising in the sum- 
mer and dropping in winter (Fig. 30). The reasons for I he 
seasonal nature of dysentery are the same as for the other 
intestinal diseases and the role of flies as a seasonal fac- 
tor is tremendous. It has been found that the more thorough 
the measures of a general sanitary nature and against flies 
in particular, the less pronounced are the seasonal rises of 
incidence. Dysentery is one of the most widespread intesti- 
nal diseases and it accounts for the bulk of acute intestinal 
infections (see below). 

Before the thirties the prevailing dysentery i)atIiogen wiis the 
Grigoryev-Shiga bacillus, which accounted for tSO to :)() per cuuit of all 
bacteriologically detected dysentery cases. In th(‘ lhirti(‘s the absolute 
number of dysentery cases caused by the (irigoryev-Shiga bacillus 
took a downward course, witli a simultaneous increase in Fh'xiuT 
dysentery. By the end of the thirties FlexiiiT dysentery was responsi- 
ble for 70 to 80 per cent of all bacteriologically confirmed dysentery 
cases. This proce.ss became still more pronoiincc'd in the post-war 
period and culminated in the early fifties by the total (lisapp(‘arance 
of Grigoryev-Shiga dysentery in the U.S.S.lt. At the same time the 
proportion of Sonne dys(ml(‘ry has increased throughout the country 
and it now accounts for from one-third to two-thirds of all hact(‘riolog- 
ically proved dysentery cases. As for Schmitz dysent(‘ry, it has never 
occupied a prominent place in the dysentery morbidity [)attern in the 
U.S.S.B. 

Th(‘re is no doubt that these developments in tlu‘ etiological pattern 
of incidence are related to the prophylactic and anti-(‘[)i(lemic riK'asures 
carried out in the Soviet Union; early diagnosis ami isolation of pa- 
tients, measures iii the foci, and the considerable scope* of vaccimition 
programmes against dysentery which were launched at the time*. 
All these measures proved particularly effective with regard to Gri- 
goryev-Shiga dysentery, because the grave course the dis(‘ase takes 
when it is caused by this particular pathogen makes possible virtu- 
ally total detection of patients; the fact that the chronic form is com- 
paratively rare in this form of dysentery, helped to [irevent the dissem- 
ination of infection between the epidemic seasons, while well-pro- 
nounced immunogenesis ensured sufficiently high results of irntnu- 
noprophylactic measures. The situation in regard to Flexmjr and Son- 
ne dysentery is different. These forms of dysentery are mild and the 
disease frequently takes a chronic course, with resulting difficulties 
in total detection. Immuiiogenc.sis in these forms is .so weak that 
immunoprophylaxis is almost completely ineffective. This is why the 
measures which proved to be radical in relation to Grigoryev-Shiga 
dy.sentery gave much poorer results with regard to Flexner and Sonne 
forms of dy.sentery. However, the general improvement in the people’s 


149 



welfare and conditions of life and the rise in cultural standards, cou- 
pled witli the anti-epidemic measures, also reduced the incidence of 
these forms of dysentery. Comparable data of incidence amoiif? chil- 
dren up to three years of age indicate that the incidence rate in tlie 
fifties was less than 50 per cent of what it was in the late Unities, 
although tlic statistics for the post-war years were much more complete. 

Dysentery and Other Acute Intestinal Diseases. Dysen- 
tery is one of many acute intestinal diseases which are diag- 
nosed, when they afflict young children, as acute enleritos, 
colites, cntcrocolites and also as benign and toxic dyspep- 
sias. Mild forms of dysentery are indistinguishable clini- 
cally from these afflictions, and the study of llieir jiaUire 
became a problem of practical importance as far back as the 
thirties. 

Large-scale bacteriological tests soon revealed that a con- 
siderable part of diseases classified under the above-men- 
tioned diagnoses was of a dysenterial nature. This led to 
the opinion that the majority of those diseases, if not all 
of them, were in fact different forms of dysentery. The va- 
lidity of this concept, however, became suspect in the 
fifties, since nnmcroiis facts began to point to the etiolog- 
ical role of other pathogens in acute inlostinal diseases. 
Now we distinguish the following etiological forms of acute 
intestinal diseases: 

1. Bacillary Dysentery, Besides the four pathogens do- 
scriliod above, of which some have several serological var- 
iants, there are other bacilli belonging to the dysenter- 
ial group (Shigella genus) which require further study and 
classification. Some of them have been isolated in the 
U.S.S.R. (strains described under such names as “Tyakht”, 
“Roman”, etc.), others in other countries (the Large-Sachs 
bacilli group and others). In addition, several new serolog- 
ical variants in Flcxncr’s group of bacilli have also been 
described. 

2. Salmonelloses, The most widespread salmonellae cause 
toxic food infections (see below) but many represenlatives 
of this vast group of bacteria, which consists of several 
hundred serological variants, may cause acute intestinal 
diseases, with little difference from dysenterial diseases 
in the clinical picture and epidemiology. Salmonellae in 
the U.S.S.R. are isolated more frequently in children with 
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the enteritis syndrome; the following forms prevail: S. hei- 
delberg, S, breslau, S, newport and so oji. The detection of 
these diseases is only possible hy bacteriological methods. 

3. Colienteritis. Data is available pointing to the etiolog- 
ical role of several species of Bacillus coll in the develop- 
ment of acute intestinal diseases in young children. In this 
case we are not dealing with the common bacillus Coli and 
its varieties, which are normal inhabitants of man's in- 
testines, but with its pathogenic varieties whose discovery 
and isolation has become possible thanks to the develop- 
ment of metliods of analysis of the antigen structure of the 
intestinal bacilli group {Enterobacterlaceac family), which 
includes dysenterial bacilli, salmonellae, Bacillus coll and 
other similar organisms. The pathogenic intestinal bacilli 
have similar morphological and cultural-biochemical prop- 
erties to the common intestinal bacilli; they differ in so- 
matic antigen, which is denoted for the three most wide- 
spread varieties as 0-111, 0-55 and 0-20 respectively. As 
distinct from dysenterial bacteria, it is almost exclusively 
infants and yoinig children (one or two years of age) that 
are susceptible to them. The prevailing clinical form of the 
disease which develops in babies infected with pathogenic 
intestinal bacilli is dyspepsia— toxic or ordinary. It may 
be stated with certainty that the majority of diseases in 
infants and babies which are diagnosed as toxic (and to 
some extent those diagnosed as ordinary) dyspepsia are 
caused by tlie three varieties of bacillus coli ment ioned and 
this group of diseases is, therefore, called colienterites. Be- 
sides the three main varieties of coli group pathogens {Ksche- 
rlchia coll is the modern name of Bad. coli commune), 
other less common pathogenic varieties of bacillus coli are 
known. Apart from this, dyspepsic diseases in infants may 
be caused by para-intestinal bacilli {Bad. paracoll), of 
which two independent genera of enterobacteria— Ballerup 
and Bethesda — have been distinguished. Adults and older 
children do not as a rule become ill when they are infected 
with pathogenic intestinal bacilli, but they can be carriers 
and become sources of infection for infants and babies in 
families, maternity homes, orphanages, etc. 

4. Viral diarrhea has been distinguished lately as an in- 
dependent nosological category. The viral nature of some 
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outbreaks of acute intestinal diseases (“epidemic diarrhea, 
nausea and vomiting”) was first suspected in the twenties. 
Since 1945, reports have been appearing of the discovery 
of viruses which are etiological factors of acute intestinal 
diseases. Most probably we are dealing not with one partic- 
ular virus but with a group of viruses. In view of the wide 
application of tissue culture techniques, those viruses are 
referred to and designated as ECHO (enteric cytopathogen- 
ic human orphan) viruses and Coxsackio viruses. They are 
similar to poliomyelitis viruses (see below) in a number of 
biological and pathogenic properties. Outbreaks of viral 
diarrhea also occur in the U.S.S.R. Their clinical picture 
differs somewhat from ordinary acute intestinal diseases 
(the prevailing symptoms are those of gastritis and there- 
fore the author of this textbook has described them under 
the heading of epidemic gastro-entcritis); sporadic cases 
of viral diarrhea can, however, hardly be distinguished 
clinically from conventional acute intestinal diseases, in- 
cluding dysentery of babies, and can be diagnosed by viro- 
logical methods only. 

5, Amoebic dysentery^ or intestinal amoebiasis, was dis- 
covered in 1875 by the Russian scientist F. A. Lyosh, 
who described Entamoeba histolytica as the pathogen of 
this disease. Amoebic dysentery differs from bacillary dy- 
sentery both by its clinical picture and by its epidemiology. 
The infection sources arc patients and carriers of amoebic 
cysts, and contagion more readily leads to the development 
of the carrier state than to the onset of the disease. Since 
dysenterial amoebae do not withstand drying the main fac- 
tor involved in tlio transmission of the infectious agent is 
water contaminated with feces. So although sporadic cases 
occur in different parts of the U.S.S.R., they are confined 
to the southern regions (Central Asia, Transcaucasus) where 
the water-ditch irrigation system is used. The incidence 
of amoebic dysentery even in these places is rather low and 
on the downward trend, thanks to improvements in irriga- 
tion and the protection of water sources from fecal contami- 
nation. Besides amoebiasis, acute intestinal diseases may 
be caused by other species of protozoa-balantidia {Balanti- 
dium coll) and lamblia {lamblia intestinalis). As distinct 
fropi ^p:^ppbic dysentery, balantidiasis and lambliasis in- 



fectioiis are mainly transmitted domestically, similarly to 
bacillary dysentery. 

6. It is clear that some acute intestinal diseases and 
a considerable proportion of common dyspepsias in infants 
are not infectious diseases and are caused by faulty niilri- 
tion, improper care, and may also be due to overheat ing, 
which explains the prevalaiice of these diseases in the hot 
summer months. It should be rcmeml)ered, however, that 
a considerable number of dyspepsias in newborn and breast- 
fed babies is of an infectious nature (salmonelloses, colien- 
teritis, dysentery), and also that common dyspepsia of a 
non-infcctious nature weakens the organism of a child, 
making it more susceptible to infection. Therefore protract- 
ed dyspepsias nearly always have an infectious etiology. 

Laboratory Diagnosis. Laboratory diagnosis of dysentery 
and other acute intestinal diseases is of great importance, 
since in many cases it is the solo way of determining the 
etiology and establishing the differential diagnosis of this 
group of diseases which have similar clinical manifestations. 

The most accurate diagnosis is achieved by bacteriolog- 
ical investigation of the feces. In view of the rapidity 
with which dysenterial bacteria die the best results arc 
obtained by culturing them on nutritive media on the spot 
and this calls for proper training of the personnel. Only 
when it is impossible to sow the material on the spot are the 
feces sent to a laboratory, and the stool culture must be 
done within a period of two hours. Feces should be taken in 
a thoroughly washed pan, free of the slightest trace of dis- 
infectant and rinsed in boiling hot water, and from this 
the feces, with particles of blood and mucosa, are drawn 
into a sterile jar. A more satisfactory method is the with- 
drawal of feces directly from the rectum by a s|)ecial glass 
tube. Then, in accordance with the instructions of the doc- 
tor, the material is investigated in the laboratory for the 
dysenterial group of hactcria, salmonellae, pathogenic coli 
bacilli and if necessary, for intestinal viruses. The results 
of serological tests are less definite and the tests should 
be repeated, the blood being taken at the beginning of the 
disease, and then every seven or ten days. 

Prophylaxis. Prophylaxis and control of dysentery and 
other acute intestinal diseases are based on general sani- 
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tary measures discussed in Part One ot the textbook and in 
the chapter oji typhoid fever and on specific measures. 

Among the specific measures of dysentery control the 
most important is tlie adequate and systematic treatment 
of dysentery patients. In view of tlie mass nature of acute in- 
testinal diseases, we mean not only the individual treatment 
of each patient, but also specific measures of an organ isa- 
tiojial nature to ensure the cure of this mass of patients 
and thereby suppress sources of infection. With this ol)jcc- 
tive in view, all patients suffering from acute intestinal 
diseases should be registered at a polyclinic. When there 
is a considerable number of these patienis, the best practice 
is to set up an office of intestinal diseases at a polyclinic 
in order to register patients, carry out diagjiosis and check 
up on the effectiveness of therapy. Following recovery, 
irrespective of whether the patient has been treated in hos- 
pital or at homo, the section doctor should keep the conva- 
lescent under observation for six months to determine 
whether cure has been complete or whether the disease has 
taken a chronic course. Medical observation during this 
period should be corroborated by two bacteriological investi- 
gations. When relapses or chronic carriers are detected the 
course ot specific treatment should be repeated and the 
patient kept under observation for another six montbs. In 
this period a helminthological investigation should be per- 
formed and, if need l)e, a course of devastation carried out 
because helminthiasis is conducive to the development of 
dysentery into a chronic form. 

With the termination ot the epidemic season, in winter 
or in early spring, the lists of convalescents are checked. 
Those with manifestations of chronic dysentery are given 
a course of anti-relapse treatment. The basic idea of this 
j)ractice is to reduce to the minimum the number of infec- 
tion sources by the beginning ot the epidemic season. Spe- 
cial courses of treatment, based on the use of antibiotics 
and immunothera])y, and also on the increase in the gejieral 
resistance of the organism, have been worked out to facili- 
tate the mass treatment of dysentery patients. 

Those suffering from dysentery or other acute intesti- 
nal diseases may either be placed in a hospital for treat- 
ment or be treated at home. An urgent notification card 
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is sent to llio district sanitary epidemiological station. 
When taking a decision on hospitalisation the section doctor 
should base his judgement on the epidemiological anil clin- 
ical indications. The epidemiological indications for lios- 
pitalisation include unfavourable suiTounilings -small chil- 
dren in the family, a crowded Hat, ahundance of flies, 
etc. Patients at nurseries, kindergartens, orphanages, work- 
ers’ and student hostels and other places where the patient 
may bo a dangerous source of group infection, should defi- 
nitely be hospitalised. From the clinical point of view hos- 
pitalisation is indicated when the disease takes a se\ere 
course and it is impossible to give adequate treatment and 
care at home. It the patient is left at home, the elementary 
rules of hygiene have to be cx])lained to liim and to those 
looking after him, with a view to reducing the danger of 
the disease being contracted by the ])ersons around him, 
who should also be iiistrucled in the simplest, methods of 
current disinfection in the focus. When the patient is hospi- 
talised, the focus is snbji^cted to a final disinfection as in 
the case of typhoid fever. JMiagoprophylaxis is another 
measure of a specific nature which is carried out in dysentery 
foci. The dysenterial bacteriophage is taken orally in doses 
of 3 to 5 ml for three consecutive days l)y the dysentery 
patient’s contacts. Pro|)hylactic vaccination is another 
specific measure taken in areas of high incidence. Pentavac- 
cine or a mixed vaccine against intestinal infections, both 
containing dysenterial components, are used in these cases. 

Prophylaxis and struggle against other int(»sl.inal infec- 
tions is conducted along the same lines as against dysem- 
tery. Particular attention should be ])aid to colient.('ritcs 
and other diseases of newborn bal)ies and infants. When 
these occur in children’s institutions, attention should be 
paid to the observance of hygienic rules by the staff and the 
possibility of contagion through wrappings, dishes, toys, 
etc., should be totally precluded. Fxaminations should take 
place (luring the mornings and patients so discovered im- 
mediately isolated. 



TOXIC FOOD INFECTIONS 

Toxic food infections may bo caused by different species 
of bacteria. The most important pathogens are salmonollae, 
staphylococci and Clostridia botulinum. 

Salmonelloses. Salmonellae are a vast tribe of bacleria 
with many Inindreds of species and varieties. Under the 
White-Kauffmann classification salmonellae are differen- 
tiated according to the structure of the antigen apparatus: 
0-antigens (somatic) and Il-antigcns (flagellar). The anti- 
gen composition of salmonellae is usually described as a 
formula in which Roman numerals stand for 0-antigcns, 
and Latin letters or Arabic numerals for Il-antigens. For 
instance, typhoid fever bacteria are designated Salmonella 
typhi IX, XII, Vi : d— , paratyphoid A bacteria—^a/mo- 
nella paratyphi A I, II, XII : a—, paratyphoid B bacte- 
ria — Salmonella paratyphi B I, IV, V, XII : b : 1,2, etc. 
The most frequent pathogens of toxic food infections are 
some 15-20 species of salmonellae, the most important 
being: Salmonella typhi murium I, IV, V, XII : i : 1,2 
(the old name is Bact. breslau)^ S, cholerae suis VI, VII: c : 

: 1,5 (the old name is Bact. suipestifer), S. enteridis 
I, IX, Xll’.g, m (the old name Bact, Gdrtneri),S. standley 
IV, V, XII : d : 1,2, S. heidelberg IV, V, XII : r : 1,2, 
etc. Some salmonellae can cause not only food poisoning 
but typhoid-like diseases and enterocolites as has been 
shown in the previous two chapters. Their viability is 
similar to that of typhoid and paratyphoid fever patho- 
gens. 
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Toxic food infections develop when masses of salmonellae 
enter man’s organism with food. In this case they multiply 
in the intestine or pass into the blood stream and cause 
local inflammations (enteritis) and fever with general in- 
toxication. 

Most commonly, salmonelloses are zoonoses causing sep- 
tic diseases in cows, pigs, sheep, poull ry and rodents. Tox- 
ic food infections arc usually the result of ingestion of 
meat and meat products abundantly infested with salmo- 
nellae. This frequently occurs in slaughter of sick animals 
(forced slaughtering). As a result of septicemia in these 
animals, when their meat is stored in warm conditions 
the mass multiplication of salmonellae lakes place. The 
subsequent cooking of this meat may jirove inadequate for 
killing the salmonellae and destroying their toxic products. 
This occurs for instance when largo pieces of meat are boiled 
or roasted: in underdone beefsteaks, roastbeef, sausages, 
cutlets. In such cases it is a combination of intravital sal- 
monella infection of the animal (before slaughtering), the 
improper storage of this meat in warm coinlitions, which 
facilitates the multiplication of bacteria, and inade(|uate 
cooking. Intravital infection can apply to eggs, duck eggs 
in particular, and they are a frequent cause of food poison- 
ing, especially when they are used to make cream, melanges 
or omelettes. Meat may l)e infected after slaughlering, when 
the carcass is dressed or during mincing. Similarly, other 
food products, Russian salads, moat j)astes, milk, etc., can 
also be infected. Sources of infection of food products may 
be animals, including beef and dairy cattle, rodents, poul- 
try and human beings, if there are salmonellae in their 
ijitestines. 

Toxic food infections have a brief incubation period of 
from four to six hours. In group and mass poisonings the 
disease manifests itself simultaneously within a few hours, 
though in some cases the disease may have a longer incuba- 
tion period. Epidemiological survey is instrumental in re- 
vealing the food product which has served as the common 
source of infection. The survey also detects violations of 
slaughtering or dressing regulations if meat is in question, 
or violations of rules for the storage and processing of food 
and for the cooking or keeping prepared food products. 


157 



Salmoiicllae-caused toxic food infections arc more frequent 
in the hot summer season, but may occur at any time of tlie 
year. 

Toxic food infections may also be caused I)y other entero- 
l)acteria— (lysenterial bacteria (Sonne bacillus in particu- 
lar), and also J)y protea {Proteus vulgaris) and the bacillus 
coli {Hscherichia coll). However, the etiological role of 
Proteus vulgaris and of Esch. coli in food poisoning has not 
yel been conclusively proved. 

Laboratory diagnosis of salmoiiellae food poisoning is 
arrived at by investigating the feces, vomit and blood of 
the diseased, and also food remnants and prepared food to 
detect the patliogen. Serological tests of blood serum drawn 
from a patient during the disease and 10 or 15 days later to 
detect an antibody Litre increase is also advisable. It coli 
or protons poisoning is suspected, this method is the only 
way to obtain a correct diagjiosis, since these organisms 
are widespread in the environment. 

Salmonelloses prophylaxis consists in sanitary-veterinary 
surveillance of slauglitering, })roper dressing of carcasses, 
prevention of their contamination by intestine contents, 
cold storage and transporlation in special decontaminated 
packing. The most stringent observance of sanitary regula- 
tions is also imperative in culinary treatment of products, 
in cooking and storing of food, llaw and boiled food prod- 
ucts should not be treated on the same working surfaces; 
the latter should be cleaned and decontaminated with l)oil- 
ing hot water after use. The kitchen staff should observe 
rules of personal hygiene most strictly, semi -processed food 
(minced meat, etc.) should jiot be prepared far in advance, 
and whenever the intervals between preparation and thermal 
treatment is as much as one or two hours, it should bo kept 
in a refrigerator. It should be remembered that high stand- 
ards of hygiene are the best guarantee against toxic food 
infections. 

Staphylococcal Toxic Food Infections. Staphylococci can 
cause toxic food infections when there is massive multiplica- 
tion in food products with the subsequent accumulation of 
toxins in food. The accumulation of toxins is of decisive 
importance and these diseases can therefore bo regarded 
rather as intoxications than toxic infections. This also ex- 
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plains the brief incubation period in stapliylococcal poi- 
soning (from ojie to throe hours, as a rule), its clear symp- 
toms such as epigastric pains, nausea, vomiting, and its 
1)1 iet course of one or two days. 

The source of food contamination may l)e eitlier man or 
animal. Most often it is found to be someone suffering from 
purulent skin ulceration, or an animal with pathological 
purulent processes (cows suffering from mastitis): staphylo- 
coccal poisonings are caused most, often by milk and dairy 
products (ice-cream, creams, i)astries), hut may he initialed 
by other products loo--meat, Russian salads, fish canned in 
oil, etc. The conditions for the development of staphylococ- 
cal poisoning are similar to those observed in food salmo- 
nelloses (cojitamination of food products, warm storage, 
absence or inadequacy of thermal treatment). 

fjahoratory diagnosis and prophylactic measures are basi- 
cally the same as in food- borne salmonelloses. An addition- 
al prophylactic measure is iiiadmittaiice of persons suffering 
from ])urulent ulcerations to work at food enterprises. 

Roiiilism. The pathogenic agent of bolulism is Clostri- 
dium sj)ore-formliig anaerobic rods producing a 

very strong exoloxin. Five serological strains of Clostridia 
hotulinum (A, R, C, I), E) are known, of which the A, R, E 
strains cause disease in Jiuman beings. The toxin of the ho- 
tulirnwi microbe (bolnlin) is destroyed by IkniI in IK) to (U) 
minutes at 80 ’C (in 10 to 15 minutes at boiling-point), 
the vegetative forms of the microbe die in 20 to IK) minutes 
at ()0“. Tlie spores arc highly stable, survive several Inmrs 
in boiling water and are not destroyed until after 20 to IK) 
minutes when heated to 120*^0. 

The pathogenesis of botulism may be reduced basically 
to toxin poisoning, though it may be considered proved that 
('lostridia hotulinum can travel from the intestine into the 
blood stream and multiply in the internal organs. The in- 
cubation period is most often from 12 to 2'i: hours, but may 
extend for nine or ten days. Rotulisni aff(*cts the iktvous 
system above all while disorders of the gastro-in testinal 
tract are usually mild, which distinguishes botulism from 
other toxic food infections. 

The common source of infection in botulism is animals; 
but it may also bo transmitted by people who have harmless 
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parasites Clostridia botulinum in their intestines. Owing 
to their stability the spores may be preserved for a long 
time in soil and water, from which they get into the intes- 
tines of fish. The disease affects people only after inges- 
tion of food in which there has been prolific multiplication 
of CL botulinum and the accumulation of toxin. This can 
take place only in conditions of anaerobiosis and requires 
several days at least. This is why botulin-poisoning is 
usually connected with the ingestion of smoked or salted 
meat and fish (at a concentration of more than eight per cent 
of common salt, the development of CL botulinum is 
checked), sausages (the term botulism originated from the 
Latin “botulus”, which means sausage), canned meat, fish, 
vegetables which have been inadequately sterilised, when 
conditions of anaerobiosis have developed in the thickness 
of the product or in canned goods. 

In pre-revolutionary Russia, botulism was often a re- 
sult of eating sturgeon caught by a Iiarpoon, which had in- 
fected the muscles with the contents of the intestine; subse- 
quent poor salting facilitated the multiplication of bac- 
teria and accumulation of toxins. Botulism cases in the 
U.S.A. are in the main connected witli the eating of canned 
vegetables; decisive in the development of the disease is 
soil contamination of vegetables and inadequate thermal 
treatment. Thanks to the observance of hygienic standards 
and regulations in the food industry, cases of botulism are 
extremely rare in the U.S.S.U. 

Laboratory diagnosis is established by finding Clostridia 
botulinum and toxins in patients’ feces, vomit, blood 
and urine, and in food products. From 10 to 15 ml of blood 
or urine has to be drawn for a biological botulin test. In 
fatal cases post-mortem examinations of sections of the 
stomach and intestines, blood, lymph nodes, the cortex and 
the spinal cord are carried out. 

Prophylaxis of botulism is based on stringent observ- 
ance of hygienic rules and regulations in the food industry 
which preclude the contamination of meat and fish by intes- 
tinal contents and raw vegetables by soil, and also on the 
effective sterilisation of canned goods. 

In case of botulin poisoning, all persons who have eaten 
the product which caused the infection should be placed 
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under medical observation for 12 days and a prophylactic 
half-dose of antibotulin serum (25,000 ii) injected intra- 
muscularly; all this is in addition to the ordinary treat- 
ment (including serotherapy). 

When sporadic, group or mass toxic food infections oc- 
cur, an urgent notification card (or a current notice) is for- 
warded to the district sanitary-epidemiological station 
which immediately carries out an urgent investigation 
of the causes and take measures to prevent their spread. 
All suspect products arc immediately withdrawn from use 
until the investigation is completed. 
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CHOLERA 


Etiology. The palliogoiiic agent of cholera— F/ftr/o chole- 
rae— belongs to the family of saprophytic water vibrios. 

Besides Vibrio cholerae^ the cause of such diseases may 
1)0 cholera-like vibrios, the best known of which is Vibrio 
el-tor. Vibrio cholerae is sensitive to drying but remains 
viable in water, humid soil and feces if tlie reaction of the 
medium is neutral or weakly alkaline. It perishes readily 
in an acid medium or under the influence of disinfectants. 

Pathogenesis. As the Vibrio cholerae enters the digestive 
tract with food or water it finds favourable conditions in 
the small inlostino where it multiplies rapidly, causing 
acute irritation and necrosis of the mucosa and affecting 
the vegetative nervous system, which is responsible for the 
innervation of (he gastro-intestinal tract. This loads (.0 
increased perisl.alsis, diarrhea and vojniting, rapidly result- 
ing in the radical dehydration of the organism. In many 
cases this algid state is followed by the second stage of 
the disease, typhoid cholera, a result of disbacteriosis and 
the invasion of ijitestinal microflora in the blood stream. 
The course of the disease may bo extremely acute, but it may 
also vary in degree of severity, from the most acute grave 
forms rapidly terminating in death to obliterated forms 
with a subclinical course and asymptomatic infection. The 
incubation period ordinarily does not exceed one or two 
days, and rarely ex I ends to five days. The patient becomes 
contagious in the final stage of the incubation period. The 
pathogen leaves the organism quite soon, about a week after 
the onset of the disease. However, a small proportion of 
the patients (up to five per cent) may remain carriers for 
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several weeks and even for two or throe monl.hs. The in- 
fection is accompanied by the development of a stable im- 
miiiiily, and roinfecUon is relatively rare. 

Sources of Infection. Tlie sources of infecUoii in cholera 
arc patients, convalescent carriers and healthy carriers, 
of whom there are usually quite a number in the vicinity 
of patients at the time of cholera outbreaks. 

RouUns of Transmission. As in other intestinal infections, 
the factors involved in the traiLsmission of the infections 
agent of cholera may bo water, food, dishes and other 
household objects. Flies also help to spread the infection. 

Water-l)orno outbreaks of cholera are comparatively 
freciuent, since the vibrio is adapted to retain viability in 
water for long i)eriods of lime. The outbreaks are of an 
explosive nature and often involve vast numbers of p(»o- 
pie. Thus, the well-known cholera epidemic in Hamburg 
in 1892-9.‘l, which was due to fecal contamination of the river 
at the point where water was drawn off for the city water- 
supply system, involved 19,975 ])eople and more than 1,000 
cases were recorded within one day alone. Food-borne choh'ra 
outbreaks can occur when carriers contaminate ])erishable 
products. The 1907 food-borne outbreak of cholera in Ih*- 
lersbiirg (recorded in medical literature) among the staff 
of a cholera liospital was traced to a cook who, white in an 
incubatioji period, contaminated jellied meat with clioh'ra 
YiI)rios. However, as in other intestinal diseases, most 
infections witli cliolera vibrios occur by domestic contagion. 
Moreover, due to the ])revity of the incubation period and 
Iiigh contagiousness of the ])atients, cholera outbreaks may 
develop swiftly, involving considerable numbers of |)eo|)le 
in a short time. 

Epidemiology. Cholera does Jiot occur everywhere. The 
world focus of cholera is India (Bengal) and lOastiirn Pakis- 
taji, whore the disease has beeji endemic since remot,c times 
(Fig. 31). It used to si)read from this [)art of the world t.o 
adjacent countries, travelling along the caravan and pil- 
grim routes. Witli the development of capitalism, since 
the beginning of last century and in connection with t.lui 
progress of world trade and sea travel, cholera has repeatedly 
reached out to many continents, causing pandemics. Six 
pandemics of this typo are known— in 1817-23; in 1820-37; 
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INFIXTIVE HEPATITIS (BOTKIN’S DISEASE) 


Etiology, fiifecl.i ve liopalitis has Ixmmi known sinco an- 
ciont liiinos; ii. was doscrihod by Ifippocralos, hut it was 
distingiiisiKMl as an indop(Mi<hMit nosological catogory only 
in IKKO iS8 i)y tho onistaniling itiissian clinician S. W lioi kin, 
who gavo a classical description ol the disoaso and pointed 
out its infectious origin. The oliology of infective hepa- 
titis was eslaldished comparatively recenlly. 

Tho |)alhogenic agent of infeclive hepalitis is a fillrahle 
virus. It withstands heating up to for 30 minutes 

and is destroyed after an hour at OO’Ii. Minimal doses of 
chlorine used for chlorination of water do not destroy the 
virus if it is in water; decontamination of water is reli- 
able if <lone by excessive doses of chlorine. There are no 
ilirect data on the viability time of the hepatitis virus 
in water, food products, sewage and on household objects. 
However, indirect epidemiological data iinlicate that the 
stability of the hepatitis virus in external environment 
is not inferior to that of the ])athogens of typhoid and 
paratyphoid fevers. 

There are grounds for believing that two antigenic varie- 
ties of hepatitis virus exist and that they have no cross-im- 
munity. It is possible that these viruses are distinguished 
by Ollier properties, such as different incubation periods 
of the diseases they cause. 

Pathogenesis. The pathogenic agent of infeclive hepatitis 
enters the organism via the gastro-intestinal tract. The 
site of penetration is probably the walls of the small intes- 
tines, from which I lie blood stream carries the agent 
throughout the organism. Virological investigation indicates 
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lhat llie virus miilliplies chiefly iii Hie liver tissue; 
Hie liver is most iulensively altackeil by Hie virus. Hesides 
the ordinary route oi infection via the gastro intestinal 
tract, the virus may gel into the blood with the inoculation 
of certain preparations of active and passive inimunisation, 
and also in mass handling of non-sierile syringes and nee- 
dles (inoculated jaundice, serum hepatitis). 

The incubation ])eriod in infective hepatitis varies rather 
widely. When infection takes place via the gastro intestinal 
tract it is most commonly throe or four weeks, with a possi- 
ble variation of between 14 and 50 days. In the aho\ e-men- 
tinned type of parenteral infection (sernin hejiatitis) a 
much longer incubation period is recorded: most often it 
is two or throe months, with variations from three weeks 
to seven and a half months. 

The clinical manifestations of infective h(»patitis have 
characterist ic feat.iires. In t.ypical cases the disease d(*v(do[)s 
gradually and has three phases: pre>icleric, icteric and of 
convalescence. The mild forms of the disisise are of great 
e{)i(loiniological im|)ortance, t heir ext none manifest at ion 
being the obliterated non-jaundice forms in which the 
most important symptom of diagnosis, jaundice, is absent.. 
Epidemiological observat ion and virological invest igation 
indicate that the disease may take an asymptomatic conrs(^ 
Thus, alongside the typical forms, in infective In^patitis 
there is a considerable diversity of the course, varying 
from grave forms (acute dystrophy of the livin’) to obliterat- 
ed non-jaundice forms and asym[)tomat ic infection. Healthy 
carrying in infective hepatitis is afiparenlly associated 
with the existence of asym))tomatic infection. 

These data show tliat susceptibility to infective hepatitis 
is not complete. The same supposition was proved by the 
observation of outbreaks of serum hepatitis whim the exact 
number of those infected and those taken ill was estab- 
lished. Tlie data recorded by different, authors show that in 
these cases the percentage of those who became ill varied 
from 18 to 57. A study of those and other data giv(»s an aver- 
age index of 40 per cent susceptibility to infective hepatitis. 
This may vary according to the conditions prevailing. 

K])idemiologlcal observation and direct experiments point 
to the development of immunity in those who have survived 
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from iiifeclive hepatitis and that reinfection seldom occurs. 
The immunity remains for many years or for life and its 
duration and intensity may be compared with those in ty- 
phoid fever. 

Sources of Inh'ction. Multiplying in the liver tissue, 
the hepatitis virus re-enters the blood and together with 
the bile enters the intestine. Observations show that the 
hepatitis virus circulates in the blood during the incuba- 
tion period and the first two weeks of the disease. During 
this period it may be isolated or its presence proved ])y 
serological reactions. 

The hepatitis virus may be detected in the contents of 
the intestines or in the feces within two weeks after the 
beginning of the disease. Apparently in the majority of 
patients the organism gets rid of the virus by the end 
of this period and the patients cease to bo infectious, 
though they still exhii)it clinical manifostations of 
the disease (jaundice, enlargement of the liver). This 
circumstance explains the high incidence of infection 
from hepatitis sufferers in the early phase of the disease 
and the low infectivity of patients in the later phases 
of the disease. 

At the same time numerous cases of virus-carrying have 
been observed in infective hepatitis. A study of sources 
of infection during outbreaks of serum hepal itis has revealed 
that sera containing hepatitis virus had been obtained 
either from former sufferers of jaundice or from healthy 
people who have not succumbed to this infection. These 
data, as well as other epidemiological observations, confirm 
the existence of hepatitis virus-carrying after convalescence 
and the existence of healthy carriers of this virus. Thus, 
though the contagious period in the overwhelming majority 
of hepatitis patients is brief and the organism gets rid 
of the virus prior to clinical recovery, the carrying slate 
in some people may last for a longer period, at least for 
several months after convalescence. 

Koiiies of Transmission. Infective liepatilis is a typical 
intestinal infection transmitted by domestic and other 
ordinary contact with food and water, and by flies. The 
comparative significance of these factors requires further 
study and varies in different conditions, but domestic con- 
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traction of the disease prevails over oilier inodes o[ infec- 
tion. As has been mentioned earlier, infeclive hepatitis 
infection may he also contracted parenterally (serum hepa- 
titis). 

Cases of mass inciilence of infective lirpat ills uinon^ peo- 
ple inoculated with live yellow fe\er \acciiie were described 
ill 19iVi-44. Similar outlireaks of infect i\e hepatitis were 
observed after inoculations had heeu carried out against 
mos(]uito fever with vaccine which incorporated liuniaii 
scrum; after jiassive immuiiisat.ioii (serum projiliylaxis) 
against measles and e))idemic parotitis, and also after 
transfusions of hlood, plasma and serum. In all these cases 
the source of infection for the vaccinated people was the 
blood, plasma or serum of donors who were carriers of the 
liepatitis virus. 

There have also been out breaks of infective liepatitis 
associated with the mass handling of iiiade()ualelv diTonlani 
inaled syringes and needles. Particularly largi» oullireaks 
of infective liepatitis wen' ohser\(*d in h]ngland among luetic 
patients who had heeu given inject ions of arsenous prepara- 
tions. It was reveale<i that a niiiiule amount of hlooil or 
lymph can get into the syringe during an inlrainiiscular in- 
jection. When the needle is replaced wilinml llu' syringe 
being sterilised, the hlood is injectc'd into other persons 
w'ith the jireparat ion, so that when llu' pi'ople In'aii'd in- 
clude carriers of infective hepatitis, llu'ir hloo«l can trans- 
mit the virus to other persons receiving the injections. 
Outbreaks of this type, when the infectious agent is traiis- 
milted by syringes and needles, have also been observed in 
connection with injections of antibiotics, during suhc.utain'- 
ous injections of vacciiu'S, during the wilhdraw'al of hlood 
by Franck’s needles, etc. 

Epidemiology. Infective hepatitis is found all o\er the 
w'orld, and in the U.S.S.Il. throughout the country; it occurs 
more often in urban communities than in rural areas. 
Morbidity is sporadic, epidemic outbreaks are iiifreqin'iit . 
The affliction rate among different age groups varic's: it 
is the highest among pre-school cliildreu over one year of 
age, and also among persons of between 20 and 40 years 
old. There is no derinite connection between infective 
hepatitis and particular occupations or professions. 
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The morhidily rate of inrecLiv’’c hepatitis is iiiioven 
throiigliout the year and is similar to that of typhoid fever 
and intestinal infections (Fif?. 32). It may he assumed 
that the flies which are to a great degree responsible for 
the rise in intestinal diseases during the summer are an 
important factor in increasing the incidence of infective 
hepatitis in the summer and autumn. 

The study of infective hepatitis morbidity rales in the 
U.S.S.U. and other countries points to the domestic mode 
of coniraction, in which flies are tlie most frecfueiit means 

of transmission. When we pass 
from analysis of total morbid- 
ity data for a region or town 
to tliat for separate foci, out- 
breaks and epidemics, we find 
certain characteristics related 
to the specific features of 
sources of infection in infec- 
tive h(‘patitis. 

Since the incubalioji peri- 
od in infective hepatitis is a 
lengthy one, while the con- 
tagious period in most, cases 
is relatively brief, cases occur 
in the form of isolated groups 
separated by intervals of two 
to four weeks (Fig. 33). 

Food-borne outbreaks of infective hepatitis have been 
often described in medical literature. Tiieir distinguishing 
feature is that the outbreak of a group of cases is confined 
to a brief ])eriod within (he range of (he ])Ossible incuba- 
tion ])eriod (no( more than (w’o or three woeks) and that 
there is a common source of food responsible for the con- 
tagion wliich ordinarily occurs simultaneously. The role of 
food in the transmission of infective hepatitis is clearly 
underestimated and food-borne outbreaks of infect ive hepa- 
titis are more frequent than it has been recorded. There is 
a description of a water-borne liepatitis epidemic in a 
camp of children displaced during the war from Kurope 
to the U.S.A. There were 573 children in the camp and 
350 wwo taken ill. The outbreak had tw’o peaks: one, five 
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Fiff. fVJ. Seasonal distrihiitioii 
of infective liepalilis cases in 
the U.S.S.n. (|)erc(*ntages to 
annual total) 
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or seven weeks after the opening of the camp and then, 
four weeks later; the second wave could have l)een connected 
with contact contagion. The causes of the swift development 




Fif*. S3. The development of an infective hi‘paliLis onthursL in 
a colh'ctive 

Poitits liopalitis rases, roliiiiins .ind nirve total inorluiiil^ 

of the epidemic and the surprisingly high incidence among 
chiidren (Ol per cent of all f)r(‘sont in tluj camp) wcin* in- 
ade(|uate sanitation and massive fecal contamination of 
the water source. 

Tlie connection hot ween Hotkin’s disease and wars was 
noted even in the past century and the dis(‘as^^ itself was 
known as “war jaundice”, “field Jaundice”, etc. ''riie biggest 
epidemics of Botkin’s disease occurred during the first 
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and second world wars. During World War One epidemics 
of hepaliUs occurred in all Mie belligerent counlries. 

World War 1'wo was accompanied by another wave of 
infective hepatitis in all the belligerent countries, and 
particularly in their armies. The first big outbreaks of 
hepatitis took place in ItKlS among the (Icrman troops 
which had occupied Spain. The concentration of Allied 
Forces in llie Mediterranean region was accompanied by a 
rise in hepatitis incidence in several garrisons (Palestine, 
Malta). Tlie beginning of active military operations was 
marked by t he appearance of big epidemics of hepatitis among 
the troops, especially among the (rerman troops occupying 
France, Norway and the llalkan countries. Particularly vast 
epidemics of Hot kin’s disease developed among the German 
and Anglo-American troo|)s in North Africa and the German 
troops temporarily occiijiying a number of areas in the 
IJ.S.S.R. 'ryphus fever, dysentery and infective hepatitis 
were the most widespread diseases among German troops 
in the Volgograd (former Stalingrad) area. There were 
vast ej)idemics of Pol kin’s disease in those years in the 
rear of the belligerents. No exact statistics of infeclive 
he[)atitis incidence for those years is available. However, it 
woidd not be an exaggeration to say that the spread of 
infective hepatitis during World War Two acquired a 
pandemic character. 

There was a rise in the incidence of infective hepati- 
tis during those years in the U.S.S.R. also, both among the 
field Iroojis and in the rear. The incidence, however, did 
not become pandemic in the Soviet Union since the out- 
breaks were suppressed by the aiili -epidemic service both 
at the front and in the rear. Rigger epidemics of Rotkin’s 
disease were observed only in the areas liberated from 
German occupation, and they were liquidated in the early 
post-war years. 

Prophylaxis. Prophylaxis and control of infeclive hepa- 
titis are based on the principles elaborated for other in- 
testinal diseases with due account for the specific epide- 
miological features of Rotkin’s disease. 

Early detection of patients suffering from infective 
hepatitis is the responsibility of the local network of public 
health bodies. A patient suffering from infective hepatitis 
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is subject to compulsory hospitalisation in the infectious 
diseases wards of a hospital. The doctor is obliged to report 
every case to the local sanitary -epidemiological station 
immediately, to keep contacts under observation anil carry 
out current disinfection. 

The hepatitis patient has to be placed in the department 
for intestinal infections of an infectious diseases hospital, 
but should preferably bo segregated from patients suffering 
from other diseases of this group (typhoid fever, dysentery). 
The routine in the wards and departments where the liepati- 
tis patients are placed should be the same as in the case of 
other intestinal diseases (typhoid fever, dysentery). The 
patient is kept in a hospital until there is clinical recovery 
and disappearance of symptoms of the disease (jaundice, 
inflammation of the liver, increased content of bilirubin 
in blood and of urobilin in urine), but not less than 15 days 
after the onset of the disease. Patients discharged after 
recovery should be kept under observation by polyclynics 
or childreirs institutions for a period of not less than six 
months. Infective hepatitis convalescents who are employed 
in children’s or food institutions or in waterworks, are 
permitted to resume work a month afler complete clinical 
recovery, whicli is checked by the above-mentioned objective 
data. 

An epidemiological survey should be carried out in the 
focus where the patient has been detected to reveal the 
source of infection, the means of transmission and thii con- 
fines of the focus. For instance, the possibility of parenteral 
infection by inoculations lias to be investigatiMl and it 
has to be determined whether the patient, has been given 
injections or treated witli blood jireparat ions and whether 
the patient or members of his family are lilood donors; if 
so, the lilood transfusion centre has to be notified. When 
investigating possible sources of infection it should bo 
borne in mind that they may be patients having the anic- 
teric forms of Botkin’s disease. If the disease originated in 
a children’s institution, the staff and their families have to 
be examined. The measures taken to check the sfiread of the 
disease depend on the findings of the epidemiological survey. 

Current disinfection has to be carried out in the focus, 
where the hepatitis patient has been discovered, prior to 
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his hospitalisation, and the final disinfection takes place 
following hospitalisation. 

Hofore the patient is taken to a hospital he should he 
placed in a separate room and contact with other people 
should l)e reduced to the minimum. All dishes used hy the 
patient sliould l)e used hy him only, his dirty linen and 
underwear should be collected in a separate conlainer. 
TJie floors in the sick room should he waslied daily with 
water containing soap and soda. If the contents of the 
he(lj)an are spilt on the floor, the place must he washed 
with a three per cent chloramine solution. The bed clothes 
and underwear are decontaminated J)y one j)or cent chlora- 
mine solution or hy boiling. Tiie excreta of the patient should 
he kept for one hour covered with chloride of lime to four- 
fifths of the volume and then disposed of in the usual way; 
the same tiling is done with the remains of food. The medi- 
cal utensils and dishes are disinfected hy boiling, and when 
and if this is impossible tJiey must lie left for 30 minutes 
in a 0.2 ])er cent chloramine solution, after mechanical 
cleaning. All flies in the sick room must he destroyed. 

Wlien the patient is taken to the hosjiital the final disin- 
fection is carried out. 

The jiatients’ excreta, dishes and underwear are disin- 
fected as in current disinfection. Floors, doors, bed and 
furniture are disinfected hy washing. Tlie bed dollies and 
objects which cannot he disinfected at home are taken away 
for chamber disinfection. 

The toilet in tlie house is disinfected and if there is a 
latrine in the yard it also has to be disinfected and cleaned 
out. In addition to the disinfection, fly-control measures 
have to be taken. The focus in which the patient with in- 
fective hepatitis has been discovered is placed under medical 
supervision for 40 days from the time of the last contact 
with the diseased. 

The supervision is carried out by the district doctor and 
an epidemiologist. During this lime it is necessary to 
discover whether any of llio contacts have contracted the 
disease. It is necessary to detect those who have at an 
early stage of the disease and maximum attention sliould 
therefore be concentrated upon the early manifestations 
of the disease. Medical observation has to be supplemented 
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by licalth-cducalion work. Those working in children’s 
instilutions, in food indn.siry and in waterworks ha\e to he 
w'atclicd with particular care. 

When infective hepatitis makes its api)earance in chil- 
dren’s institutions (nurseries, kindergarten.s) the group 
in which the case lias been discovered is segregated for 
40 days from the day the diseased child is isolated; new chil- 
dren are not admitted to this group and no transfers are 
allowed from it to other groups or institutions for '^lO days. 
The medical ohservation of a children’.s institution (group) 
should he particularly thorough to ensure the early detec- 
tion of possible sufferers. 

Sanitary-prophylactic measures in infective hepatitis 
arc carried out in the .same way as in typhoid fever (sanitary 
observation of food, water-.snpply, deconlamination and 
removal of .sewage, fly control). Acli\(> immnnisalittn is 
not carried out, since no ade(|nale vaccine has as yet been 
discovered. Available data indicate that passiw immuni- 
sation (serojiropliylaxis) by gamma globulin is n.^diil. 
Gamma globulin is given to children who have been in c.lo.se 
contact with a i)er.son suffering from infective' hepatitis, 
in the same do.ses as in the projdiylaxis of measles. 

Another ira])ortant measure of prophylaxis is thorough 
.selection of donors who.se blood is u.sed f(»r Iranslnsions 
and for preparation of anti-measles .sera. When donors 
are chosen, their detailed ei)idemiological anamnesis and 
that of members of their families have let be cetmpiled. 
Thetse who have hail infe'Ctive hepatitis are allowe'd let give 
their bletoel only six months after e;e)nvale'.scene:e provieleil 
the bilirubin cetnient in the bloetel is netrmal. To dele'ct 
po.s.sible mild ca.se's of infective heitalitis ametng doiietrs 
their bloe)el is checked for hilirnbin cetntenl. If an increase'-el 
content of bilirubin is found their bloetel is not use'el. The 
alelola.se lest is also recetmmendetd in the'.se ca.se'S. In ma.ss 
inoculations anil also in inve'stigalietns invitiving wilhilraw- 
al e)f Itletoel, the syringes, nee*elle*s, pi|tetle‘.s anel etther in- 
struments have to be sterilised by boiling each time Ihety 
have been u.seel. 



POLIOMYELITIS 

Etiology. The pathogenic agent of poliomyelitis is one 
of the small viruses and is classed with the group of intesti- 
nal viruses. Polio virus is viable in external environment. 
It remains viable in feces at 0-4''C for several months, in 
food products (milk, butter) and in water at room temper- 
ature, for several weeks. It is resistant to desiccation. 
The virus is killed in 30 minules if heated to 5G°C. Antibi- 
otics and chemodrugs now available are ineffective against 
the polio virus. 

The only laboratory animal susceptible to poliomyelitis 
is the monkey. Various tissue cultures are used to isolate 
and cultivate the virus: monkey kidneys. He La cells, etc. 

There are three known serological variants of the polio- 
myelitis virus, types I, II and III. 

Pathogenesis. Tlie name of the disease (polios— grey, 
myelos —UMWPOw) indicates that it is characterised by 
inflammation of the grey matter of the spinal cord, mainly 
the anterior horn cells. The pathological process may also 
involve the posterior horn cells, the stem, subcortical 
nuclei of the cerebellum and sometimes the cortex. These 
lesions determine the clinical picture of poliomyelitis 
in its severe form— the development of flaccid atrophic 
paralysis. 

The pathogen enters the human organism through the 
digestive tract. The polio virus can also enter the body 
through the respiratory tract, for instance via the tonsils 
and the lymph nodes of the pharyngeal ring. Thus the seats 
of penetration of the virus in the organism are confined 
to the small intestines and the upper part of the respiratory 
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and digestive tracts. The developmenl of tlie disease in a 
polio-infected organism is facilitated hy overfat igne, trauma 
and intestinal lesions. Poliomyelitis has been observed to 
develop, for instance, after tonsillectomy, riie digestive 
tract (the pharynx, small intestine) is not only the point 
of entry, but the site of initial multiplication of the virus. 
The subsequent spread of the virus thronghout the org.inism 
and its penetration into the central nervous system, in 
particular, occurs through the nerve fibres; there is another 
theory that it is spread through the blocul and the lymphat- 
ic systems. The virus is found in the s|)inal C(n*d and in 
the medulla of the ])alient; not so frecjnently in the brain, 
the walls of the small intestine and the tonsils; and seldom 
in the blood and the cerebro-spinal fluid (dSP). 1'he virus 
is discharged from the infected organism in feces for oni» 
month after the onset of the disease and possibly for much 
longer periods, U|) to three or four inontbs and (»veii more. 
As a rule, in the initial stage of the disease the \irns can 
be isolated from the nasopharyngeal content. However, 
there are data indicating that the virus may persist for 
long periods in the lym|)li nod(»s of tin* nasopbarynv. T\u' 
incubation period is most commonly 7-I1 days, with fine 
Illations either way. 

Clinical symptoms of poliomyelitis are varied. Tln» follow- 
ing forms are distinguished according to localisation: 
meningeal, meningeal-radicular, spinal, bulbar, forms with 
the involvement of the facial nerve, with the d(*vidopim*nt. 
of ascimding jiaral vses— all these forms Ixdong to the group 
of paralytic poliomyelitis. Al the sainii time tln*re ari' 
abortive and non-ap|)arent forms of tin* disease* which make 
up the group of aparalytic poliomy(*lit is. Observation con- 
firms tlie existence of asymptomatic infections in polio- 
myelitis. Different authors give varying data on tln^ com- 
parative frequency of the forms since the diagnosis of apar- 
alytic poliomyelitis presents great difficulties. Many authors 
consider that the numlier of aparalytic cases is d f) times 
as great as the number of paralytic ones. 

Susceptibility to poliomyelitis is far from universal: 
in most cases infected people develop llui asymptomatic 
form, becoming healthy carriers; a smaller number of people 
have the mild form without the development of paralyses 
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and only a small proportion of all sufferers develop the form 
with well-marked clinical symptoms. Susceptibility to 
poliomyelitis may vary, depending on external irilliKMices. 

Convalescents develop life-long immunity. Repeated 
attacks are rare and are mostly caused by a different strain 
of virus. 

Sources of Infection. Patients are particularly contagious 
in the first month of the disease. The discharge of the virus 
from the organism is gradual and some convalescents remain 
carriers for several months. 

As a result of the polymorphic nature of the clinical 
manifestations of poliomyelitis, the sources of infection 
are sufferers from paralytic and aparalytic forms of polio- 
myelitis, convalescent carriers and healthy carriers. Epide- 
miological investigation shows that all three groups of in- 
fection sources — patients, convalescent carriers and healthy 
caiTiers™are important factors in the spread of polio in- 
fection. 

Routes of Transmission. It has been recognised that 
poliomyelitis can be transmitted by the intestinal-oral 
method and by the droplet method. The chief mechanism 
of transmission is probably the intestinal-oral route, since 
the polio virus retains its viability for rather a long time 
in the inlestine and is discliarged in feces. It has also been 
found that water, food and flies are the usual factors involved 
in the transmission of polio viruses. Even the seasonal 
variation of polio incidence is characteristic of intestinal 
infections. When there is close contact, transmission by 
air-borne droplets is quite possible, too. The combination 
of both routes of transmission of poliomyelitis is responsi- 
ble for the surprisingly swift progress of epidemic outbreaks 
which, in certain conditions, involve big groups of popu- 
lation within a short space of time. 

Epidemiology. Poliomyelitis is found in all countries, 
though its distribution is uneven. Until mass vaccination 
was introduced, poliomyelitis was highly endemic in the 
economically advanced countries of Europe and in the 
U.S.A. Polio morbidity rate increased in the post-war 
years to such an extent that it was possible to speak of a 
world-wide pandemic of poliomyelitis. In the early fifties 
poliomyelitis morbidity in the United States of America 
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reached a peak rale of more than 60,000 cases per annUttl. 
At the same time poliomyelitis morbidity in the less devel- 
oped countries was quite moderate. At first sight these 
facts did not agree with the theory of the intestinal-oral 
mechanism of the transmission of poliomyelitis, since in 
the countries with a high polio morbidity the incidence 
of intestinal infections was low, while in the countries with 
a high incidence of intestinal infections the number of 
polio cases was relatively small. 

An explanation of this paradoxical phenomenon was 
found in the relationship between polio morbidity and the 
serological indices of immunity to this disease in differ- 
ent age and social groups of population. It was discovered 
that in a number of countries with relatively low indices 
of polio morbidity the circulation of the virus was highly 
intensive, so that a considerable proportion of young chil- 
dren contracted the disease, whose organism still had mater- 
nal immunity in the form of antibodies to poliomyelitis 
viruses. In those conditions poliomyelitis infection results 
in the development of aparalytic forms of the disease which 
are not recorded whereas the registered paralytic forms 
of poliomyelitis develop comparatively rarely. The situation 
is different when the circulation of polio viruses is less 
inlensive and most infections occur in children of three 
or four years of age. At this age there is no longer any ma- 
ternal immunity and infection frequently results in the 
development of the paralytic form of poliomyelitis. This 
explains why children of Europeans residing in colonial 
and semicolonial countries develop poliomyelitis more 
readily than the children of the local population who 
live in worse sanitary conditions. 

This observation, of course, only partially explains 
the unevenness in the distribution of poliomyelitis morbid- 
ity in different countries. In fact the picture is much more 
complicated. One must bear in mind the varying extent to 
which the disease is spread in different countries, the cir- 
culation of differing serological types of the virus (causing 
varying proportions of paralytic forms), the developments 
in the immunological pattern among the population after 
big epidemic outbreaks, etc. 

In the U.S.S.R. poliomyelitis morbidity was at a low 
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level for many years. However, in the mid-fifties it reached 
0.8-0. 9 per 10,000 of the population. Morbidity dropped 
radically when preventative inoculation was introduced. 
Poliomyelitis mostly affects children under three years 
of age, and to a lesser degree the older children in the pre- 
school age group; it is rare in the older age groups (Fig. 34). 

Poliomyelitis in towns, in big 
cities particularly, affects children 
almost exclusively, specifically the 
younger ones, whereas in rural lo- 
calities it is more frequent among 
the older age groups. Outbreaks 
have also been recorded in isolat- 
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fig. 34, Age structure of poliomyelitis cases in percentages to 
total (after 0. V. Baroyan) 


ed localities (the Pacific islands) in which the adult 
population was mainly affected. 

The reason why poliomyelitis primarily attacks children 
is, as mentioned earlier, the wide circulation of the virus, 
as a result of which the bigger part of the population has 
the disease in the asymptomatic form and develops specific 
immunity in childhood. These considerations are confirmed 
by immunological studies of different age groups of the 
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population. It has been found that the percentage of persons 
with antibodies in the blood, which neutralise the virus 
of poliomyelitis, increases in the older age groups. 

As a rule, polio incidence has the pattern of scattered 
cases; group cases in families and in children’s institu- 
tions are the result of infection by contact. Transmission 
of poliomyelitis by flies has been proved both by direct 
recovery of the virus from 
flies in the foci and by indirect 
epidemiological observations. 

There are also data on polio- 
myelitis cases associated with 
fecal contamination of water 
sources. However, typical wa- 
ter-borne outbreaks, such as 
occur in typhoid fever have 
not been observed in polio- 
myelitis, Reliable data con- 
firm the existence of polio- 
myelitis outbreaks caused by 
milk-transmitted infection. 

These outbreaks are of a vio- 
lent nature and are associated 
with the simultaneous infec- 
tion of persons who have 
drunk infected milk. Polio- 
myelitis incidence is uneven 
throughout the year. There is 
a rise in the summer coincid- 
ing with the seasonal rise in 
other intestinal infections 
(Fig. 35). 

Intestinal Viruses. The introduction of the tissue-culture 
method made possible the simple and easy diagnosis of 
poliomyelitis by isolating the virus from feces, pharyn- 
geal swabs and pathological material, and led to the discov- 
ery of a big group of viruses which were recovered from 
the upper respiratory tract and the intestine. Polio and 
intestinal viruses in sensitive tissue cultures (the tissue 
of monkey kidneys, the cultures of He La cells, fibroblast 
cultures, etc.) cause characteristic destructions or lesions 
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Fig. 35. Seasonal distribution 
of poliomyelitis cases prior to 
mass immunisatiori af^ainst po- 
liomyelitis (percentages to an 
annual total) 
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—the cytopathogenic effect, whose specificity is confirmed 
by its neutralisation by immune sera against the viruses 
in question. 

Intestinal viruses are similar to polio viruses in size, 
biological properties and viability in the environment. It 
has been found that some of them cause diseases similar to 
poliomyelitis in its aparalytic forms; there have been 
cases of intestinal viruses being isolated from patients 
with clinical symptoms resembling paralytic forms of pol- 
iomyelitis. Intestinal viruses may cause other diseases— 
herpangina, epidemic myalgia (Bornholm disease— known 
by the name of the island where a big epidemic of this disease 
occurred) aseptic (serous) meningitis, gastro-enteritis (viral 
diarrhea) and other syndromes of the digestive and respira- 
tory tract, and also brief fevers, sometimes accompanied 
by a rash. Finally, a number of viruses recovered from 
the intestine are not associated with definite diseases, 
since they have been recovered from healthy people (mostly 
children). These viruses have been named “orphans”, indi- 
cating that they have not yet found their diseases. This is 
reflected in the name of a big group of intestinal viruses 
(ECHO). The word ECHO is an abbreviation taken from 
the initials of the words “enteric cytopathic human or- 
phans”. Another group of into.stinal viruses has been called 
Coxsackie, after the name of the place where they were first 
discovered. The following working classification of intesti- 
nal viruses has been suggested: 

1. Viruses of poliomyelitis, serological types I, II, HI. 

2. Coxsackie viruses divided into two groups A and B and 
numbering 24 serological types. Coxsackie viru-ses cause 
diseases similar to poliomyelitis (paralytic and aparalytic), 
herpangina, epidemic myalgia, aseptic meningitis, viral 
diarrhea, brief fevers affecting the digestive and the re- 
spiratory tracts. Most of these viruses are pathogenic for 
suckling mice (from one to three days after birth) and this 
distinguishes them from the next group of viruses. 

3. ECHO viruses numbering 24 serological types. ECHO 
viruses cause diseases similar to poliomyelitis (non-para- 
lytic or mildly paralytic forms), infectious exanthemas 
(similar to German measles), aseptic meningitis, brief 
fevers causing disorders in the digestive and the respiratory 



tracts. A considerable number of ECHO viruses have been 
isolated from healthy persons and their pathogenic proper- 
ties are still being studied. 

Intestinal viruses have been discovered in sporadic cases 
and during epidemic outbreaks, some of which have been 
considerable. Thus, the epidemic of myalgia on Bornholm 
Island in the forties, and another of aseptic meningitis in 
Siberia in 1958 involved thousands of people. There are 
records of numerous smaller outbreaks, mainly involving 
children. 

The pathogenesis and epidemiology of the diseases caused 
by Coxsackie and ECHO viruses are similar to those in pol- 
iomyelitis but still require further study. The carrying 
of intestinal viruses is extremely widespread: they are 
shed from the intestine much more frequently than polio 
viruses. Moreover, isolation of intestinal viruses is more 
frequent in children than in adults who, as a rule, have 
the appropriate antibodies in the blood serum. Most prob- 
ably a considerable part of the population come into 
contact with these viruses in childhood and acquire immu- 
nity, usually as a result of asymptomatic infection and 
less often as a result of a clinically manifested disease. 

Laboratory Diagnosis of poliomyelitis is based on the 
tissue-culture method. The virus is looked for in feces, 
pharyngeal swabs and section material; the detection of 
carriers is particularly successful when feces is investigated. 
All these materials after treatment with antibiotics are 
planted in test tubes with tissue cultures. The virus is re- 
vealed by the cytopathic effect in the tissue culture. The 
classification of polio viruses and their differentiation 
from other intestinal viruses is based on neutralisation 
of the cytopathogenic effect by specific immune sera. 

Sera obtained at the onset of the disease and in the con- 
valescence phase are taken for serological investigation 
and added to the tissue culture in a mixture with standard 
strains of polio or intestinal viruses. In positive cases 
an antibody titre increase as compared with the serum 
taken at the onset of the disease is observed in the serum 
taken during the convalescent phase. 

Prophylaxis. Prophylaxis and the battle against polio- 
myelitis arc conducted in keeping with the principles elabo- 
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rated for other intestinal infections with due consideration 
for the specific epidemiology of poliomyelitis. 

It is compulsory for polio patients to be hospitalised and 
placed in an isolation ward or separate cubicle at an infec- 
tious diseases hospital. 

In exceptional cases, when living conditions are favour- 
able and good care of the patient is ensured, he may be 
left at home. The physician who diagnoses or suspects this 
disease is in duty bound to notify the district sanitary-epi- 
demiological station immediately. If there have been 
several polio cases in a given locality, early diagnosis of 
the disease by clinical examination of suspects is essential, 
the proper evaluation being made of clinical or epidemio- 
logical data available. Polio convalescents are not dis- 
charged from hospital until 40 days after the onset of the 
disease. Polio patients are subjected lo a stringent routine 
similar to that observed in intestinal and droplet in- 
fections. 

Following hospitalisation of the patient, final disinfec- 
tion takes place. The excreta of the patient, tableware, 
toys and underwear are treated as in immediate disin- 
fection. It is advisable to soak underwear in a three per 
cent chloramine solution for 30 minutes. The clothes of 
the patient and the bedding are sent away for chamber 
disinfection. 

If there is a latrine in the yard, it has to be disinfected 
and cleaned out. The floors, doors and the furniture are 
decontaminated by wiping with a wet cloth. In addition 
to disinfection, fly-control measures have to bo taken in 
the focus and fly-hatching sites must be destroyed. 

Children who have associated with the patient should be 
segregated for 20 days, and this applies also to adults 
working in children’s institutions, public catering estab- 
lishments, milk kitchens and other food enterprises, and in 
waterworks. 

The sanitary-prophylactic measures in poliomyelitis follow 
the pattern of those taken in other intestinal infections 
(sanitary supervision of food, water-supply, cleaning and 
removal of sewage, fly control). 

Prophylactic vaccination is important in the prevention 
of poliomyelitis. 
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Two types of vaccine are in current use for prophylaxis 
of poliomyelitis; the killed vaccine prepared by J. Salk 
and the live vaccine prepared by A. Sabin. 

The Salk vaccine is prepared from polio viruses grown 
on monkey kidney-tissue culture and subsequently rendered 
harmless by weak concentrations of formalin. The ready 
preparation is polyvalent, incorporating all three types of 
virus. 

Primary vaccination consists of two doses of 1 ml of 
vaccine, administered intramuscularly at an interval of 
two to four weeks; a single dose revaccination should be 
administered in four to eight months. The use of the killed 
vaccine cuts polio incidence among vaccinated 75 to 80 per 
cent and considerably diminishes the rate of stable paralyses 
and fatal cases. Immunity is effective for two or three 
years and then rcinoculation is advisable. 

The Sabin type vaccine is prepared from strains of attenuat- 
ed polio viruses grown on monkey kidney-tissue culture, but 
is used in the live form. The prepared vaccine is preserved 
at a temperature of —70° C. Primary vaccination is done 
orally (in the form of syrup or sweet) with monovalent 
vaccines of types I, IT and TIT separately with a two-week 
interval between each vaccination, or also orally and with 
a two-week interval in two doses of trivalont vaccine, in- 
corporating all three types of the virus. The revaccination 
schedule should apparently be similar to that of the Salk 
vaccine; it is advisable to use the polyvalent vaccine for 
revacci nation in one or two doses. The effectiveness of the 
Sabin vaccine is higher than that of the Salk vaccine if 
vaccinations are carried out between the epidemic rises, 
but it is reduced considerably if they are performed during 
the epidemic season. The reason for this is that the presence 
of big numbers of intestinal viruses in the digestive tract 
and their interference handicaps the implantation of the 
polio-virus vaccine strains and the development of imrnu- 
nity. 

Credit for the approbation and large-scale introduction 
of the live vaccine against poliomyelitis in the U.S.wS.R. 
belongs to Soviet scientists M. P. Chumakov and A. A. Smo- 
rodintsev who proved the safety of the vaccine proposed by 
the American virologist A. Sabin and developed methods 
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for its mass manufacture and administration. Other types 
of live antipolio vaccines (Koprowski and Cox vaccines) 
have not been used in our country. 

Large-scale vaccination against poliomyelitis led to a 
radical drop in the polio morbidity rate in the U.S.S.R. 
and to complete eradication of this infection in a number 
of republics. At present a mass vaccination programme 
is in progress to eradicate poliomyelitis throughout the 
Soviet Union. 

Prophylaxis of the diseases caused by other intestinal 
viruses (ECHO and Coxsackie) is at the moment poorly 
developed. The measures taken in the foci and anti-epidemic 
measures should be similar to those taken in poliomyelitis. 
No specific means of prophylaxis have been elaborated. 



BRUCELLOSIS 


Etiology. The pathogenic organisms of brucellosis are 
three similar bacteria: Br, melitterisis (goats), Br. abortus 
(cattle) and Br. suis (pigs), parasitic in these animals. 
They have similar biological properties, possess cross- 
immunity and are distinguished by minor biochemical 
and cultural differences. Their pathogenicity for man and 
animal also differs. Brucellae are rather resistant in the 
environment and survive in soil (manure) for several weeks. 
They remain viable for particularly long periods in milk 
and dairy products: for one and a half or two months in 
fermented milk and in locally made cheeses and other dairy 
products. They are destroyed by high temperature within 
the usual periods (heating at ()0°C in 20 or 30 minutes) 
and by disinfectants in standard concentrations within 
a few minutes. However, it should be borne in mind that 
the survival time of brucellae is extended in the presence 
of protein substances contained in the. excreta with which 
the brucellae enter the environment. 

Pathogenesis. The portal of entry is ordinarily the gastro- 
intestinal tract, where they are introduced with food by 
contaminated hands. At the same time brucellae can enter 
the organism through skin abrasions after contact with 
infected excreta of brucellar animals. The brucellae enter 
the blood stream, settle in the internal organs and mul- 
tiply there. The incubation period lasts for two or three 
weeks. The development of infectious foci in the spleen, 
liver and other organs maintains the bacteremia in the 



acute phase of the disease. The resultant specific immunity 
gradually leads to the elimination of the pathogen from 
the organism, but the disease sometimes takes a protract- 
ed course and is accompanied by remissions and aggra- 
vations with long-lasting residual phenomena. 

Sources of Infection. Brucellosis is a zoonosis. Three 
forms of brucellosis are distinguished according to the 
pathogen and the reservoir of infection: brucellosis of 
goats and sheep, brucellosis of cattle, and brucellosis 
of pigs. The first form of brucellosis is sometimes called 
epidemic brucellosis owing to the high virulence of Br, 
fnelitensis and the high susceptibility of man to this form. 
As distinct from the brucellosis of sheep and goats, the 
infection of man with brucellosis of cattle does not nor- 
mally lead to the development of a clinically manifested 
disease but to an asymptomatic infection. Brucellosis 
of pigs occupies an intermediate position. In animals, 
brucellosis as a rule takes a prolonged course, the brucellae 
being shed with urine and milk. Brucellosis is the cause 
of abortions in animals, the abortive feti being rich in 
brucellae and extremely infectious. Human beings suffer- 
ing from brucellosis present practically no danger to those 
surrounding them. 

Routes of Transmission. Two forms of epidemic brucello- 
sis are distinguished: an occupational disease of those tend- 
ing animals and an alimentary (food) infection of people 
consuming milk and dairy products. Occupational bru- 
cellosis is found in shepherds, milkmaids, veterinary sur- 
geons and other groups of the rural population. Infec- 
tion may occur throughout the year but is most frequent 
in spring, in the pre-lambing and lambing season, when 
the brucellar animals become particularly contagious. 
Occupational brucellosis is also to be found at meat-pack- 
ing enterprises and in particular at slaughter-houses. Ali- 
mentary infection with brucellosis may involve the urban 
population who consume milk, locally made cheeses and 
other dairy products. Therefore, cases of brucellosis may 
occur throughout the year, but are particularly frequent 
in the spring and summer. 

Epidemiology. In the U.S.S.R. brucellosis is found 
mainly in the goat and sheep breeding areas (Fig. 36). 
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Fig. 36. Distribution of brucellosis in the L.S.S.R. (after P. A. Versbilova) 


Morbidity is of a sporadic nature with a spring-gummet 
rise. Approximately two-thirds of all cases occur as a result 
of occupational infection. In the post-war years, with the 
introduction of large-scale veterinary-sanitary, measures 
and anti-brucellosis inoculation of the population (Fig. 37), 
there has been a marked downward trend in the morbidity 
rate of the disease. 

Diagnosis. Brucellosis diagnosis may be established by 
isolating the culture of brucellae from sick people and 
animals. This method, however, takes a great deal of time 

and is not completely re- 
liable. A much more ac- 
curate method of diagnos- 
ing brucellosis in humans 
and animals is the aggluti- 
nation of brucellae by the 
blood scrum (Wright’s reac- 
tion) and the allergic intra- 
cutaneous Burnet test. 
Wright’s reaction can be ob- 
served from the end of the 
second week of the disease, 
and it remains positive for 
several months. From 5 to 
10 ml of blood withdrawn 
from the ulnar vein (medi- 
an vein of the elbow) has 
to be sent to the laboratory 
for this reaction. There ai:e numerous modifications simpli- 
fying this reaction, of which the most frequently used is 
the Iluddleson reaction which requires 1 or 2 ml of blood 
drawn from the finger. The Burnet’s allergy test is made 
by a strictly intracutaneous introduction of 0.1 ml of antigen 
(melitin, brucellin) in the forearm (a fine needle should 
be used). For control purposes an antigen which does not 
contain the specific brucellar component is introduced into 
the other forearm. In positive cases an inflammation of an 
allergic nature with reddening of the skin and an infiltra- 
tion develops in a day or two at the site of injection of 
the specific antigen. 



Fig. 37. Drop in brucellosis in- 
cidence in tlio U.S.S.H. (incidence 
indices per 10,000 of population) 
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Prophylaxis. Prophylaxis of brucellosis is achieved by 
the veterinary control of animal brucellosis and medical 
measures for preventing infection of man. The first group 
of measures provides for improvements in health at livestock 
farms affected by brucellosis, by the detection and isolation 
of sick animals, their slaughtering for the meat-packing 
industry (pedigree cattle is concentrated in specialised 
brucellosis farms), inoculation of animals in districts 
affected by brucellosis and quarantine measures to prevent 
the spread of brucellosis from affected farms. 

Inoculation with live vaccine is carried out in order to 
safeguard people from brucellosis in the areas where it 
exists. All occupational groups engaged in livestock farming 
come under the inoculation programme, and if brucellosis 
is widespread, it covers their families and other people 
living in the locality. Vaccine is administered subcutane- 
ously or epicutaneously, with specific vaccines used for 
each of the methods mentioned. 

Subcutaneous inoculation of brucellosis patients or con- 
valescents may give rise to severe allergic reactions or 
lead to an aggravation of the disease. Therefore an allergy 
test should first be made. Those with a positive reaction 
to the intracutarieous administration of the brucellar 
allergent need not be inoculated. The others are given 1 ml 
of live vaccine subcutaneously. The vaccine is manufactured 
in the form of a dehydrated preparation and should be 
diluted in sterile distilled water or a physiological solution 
to the volume indicated on the label. 

The epicutaneous vaccine is distinguished from the 
subcutaneous one by a tenfold increase in the concentration 
of microbial organisms. The vaccine is applied to scarifi- 
cated skin in the same way as in smallpox vaccination. 
No preliminary allergy test is required. Available data 
indicate that the degree of immunity resulting from epicu- 
taneous vaccination is somewhat inferior to that of subcuta- 
neous vaccination. 

An important measure of brucellosis prophylaxis is the 
pasteurisation of milk for retail sale or for the dairy in- 
dustry. Pasteurisation is obligatory at farms affected by 
brucellosis. The staff of these farms have to observe the 
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rules of hygiene, use special working clothes and undergo 
vaccination. 

Brucellosis patients are subject to hospitalisation in 
infectious disease wards and undergo a course of specific 
therapy. Every case of brucellosis should be reported to 
the sanitary-epidemiological station immediately. Tho.se 
who apply for medical help in the current year but have 
developed brucellosis at an earlier time are registered in 
the usual way. No special measures are taken with regard 
to contacts. 



LEPTOSPIROSES 

Leptospiroses are part of a group of zoonoses caused by 
numerous species of leptospirae differing in antigen struc- 
ture which affect various species of rodents in natural condi- 
tions; some species of leptospirae find their reservoir,^in 
other species of animals (dogs, insectivorous animals). 
Leptospiroses are conventionally divided into two big 
groups: leptospiral jaundice (Weil’s, disease) and anicteric 
leptospiroses {Leptospiroses grippotyphosa). 

LEPTOSPIRAL JAUNDICE (WEIL’S DISEASE) 

Etiology. The pathogenic agent of leptospiral jaundice 
is ^Leptospira icterohaemorrhagiae. Icteric leptospirae are 
poorly resistant to desiccation and perish in a few minutes 
under the action of ordinary concentrations of disinfectants. 
Leptospirae may remain viable for weeks and months in 
water and may multiply if there are organic substances 
in the water. 

Pathogenesis. The portal of entry for leptospirae in man 
is the gastro-intostinal tract; they enter with water and 
food, and also through the mucous membranes of the eye, 
the nasopharynx and abrasions of the skin. After entering 
the blood stream they multiply in internal organs, mainly 
in the kidneys and the liver, and are shed into the environ- 
ment in the urine. In the cour.se of the di.soa.se they re-en- 
ter the blood, causing Icptospircmia. A similar pathogen- 
esis of the di.sea.so is observed in animals which are the nat- 
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ural hosts of leptospirao, the only difference being that 
the infection is of a protracted Jiaturo accompanied by the 
prolonged elimination of the leptospirae in urine. 

Sources of Infection. The sources of infection in leptospiral 
jaundice are rats. All three types of rats (7?. rattus, R. nor- 
vegicus, R. alexandriaiis) can be carriers of leptospirae. 
In Japan, leptospiral jaundice is spread in rice-growing 
areas. The reservoir of the pathogen is the field-mouse 
Microtus moritebelloi. In this connection the epidemiology 
of leptospiral jaundice in Japan is similar to the epidemiol- 
ogy of non-jaundice leptospiroses (see further). 

Ilowevcr, in most countries where this disease is asso- 
ciated with rats, leptospiral jaundice is spread in towns 
and specifically in ports. 

Epidemiology. Cases of leptospiral jaundice arc most 
commonly of a sporadic nature even when there are highly- 
intensive epizootics of leptospirosis among rats associated 
with accidental contamination of food products by the urine 
of carrier-rats. It is more frequent among sewerage workers 
who come in contact with sewer waters contaminated by 
leptospirae. However, when there is a considerable increase 
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Fig, 38, Dynamics of morbidity of infectious (1) 
and catarrhal (2) jaundice in Leningrad (after 
K. N. Tokarovich) 



in rats and tlieir conlacl with people is intensive, tlio in- 
cidence may reach the proj)ortioii of epidemic outbreaks. 
This was the case in 1942-43 in b(»siegcd Leningrad 
(Fig. 38). 

Diagnosis. Leptospiral jaundice is diagnosed on the 
results of bacteriological and serological investigation. 
In the acute phase of the disease blood should bo sent to 
the laboratory for bacteriological investigation and in 
the convalescent phase, urine. 

Serological investigation is commenced from the second 
week of the disease. 

Prophylaxis. Tlie prophylaxis of le])tospiral jaundice 
is based on regular extermination of rats, protection of 
water sources and food products, proper maintenance of 
the water-supply and sewerage systems. Workers who 
come in contact with sewage should observe the rules 
of personal hygiene, use special clothes, rubber boots and 
gloves. 

Patients suffering from leptospiral jaundice are subject 
to hospitalisation. Destruction of rats in the focus is advi- 
sable. No specific measures are taken with regard to contacts. 


ANICTERIC LEPTOSPIROSIS 

( Lepton pi rosin Grippoty phono ) 

Etiology. At present several dozen species and varieties 
of leptospirae causing diseases, similar in their clinical 
course and distinguishable only serologically, have been 
described. Some of those species are found in the U.S.S.R. 
The most common are Leptospirae grippotyphosa. The patho- 
genic agents of anicteric leptospirosis are similar to icteric 
leptospirae. 

Pathogenesis. The pathogenesis of anicteric lepto- 
spirosis is similar to that of leptospiral jaundice. The 
main distinction is that the lesion of the liver is less con- 
siderable and jaundice is comparatively rare. The incuba- 
tioji period lastsG-12 days; the leptospirae are isolated from 
the blood in the first week of the disease and are eliminated 
in the urine during convalescence. Man, however, is of no 
epidemiological significance as a source of infection. 
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Sources of Infection. The primary reservoirs of leptospi- 
rao in nature are many species of small mouse-like rodcjits, 
in the main voles: the common field-mouse {Microtas ar- 
valis), the vole {Microtas oeconomus), the water-vole {Ar- 
vicola terrestris) and certain species of small insectivorous 
animals. There arc natural foci of anicteric leptospiro- 
sis in many countries, which differ only in the species of 
the leptospirao and the animal reservoirs of the pathogen. 

Of no less importance as a source of infection arc the 
secondary reservoirs of the pathogen-cattle, goats, sheep 
and pigs. These contract the infection in natural foci of 
leptospirosis, become sick and turn into carriers of lopto- 
spirac, shedding them in the urine over a period of up 
to six months. Infecting one another at watering-places and 
on pastures, these animals become important reservoirs of 
leptospirae. Those secondary foci of leptospirosis can exist 
independently. 

Epidemiology. Man is infected in the natural foci of 
leptospirosis when drinking water contaminated with lopto- 
spirae, or when bathing in infected water reservoirs (hence 
the frequent use of the name “water fever” to denote the 

disease). The portal of entry 
is the mouth, the mucous 

5o\ membranes of the eye, the 
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nasopharynx and skin abra- 
sions. It is also possible to 
contract the disease through 
handling cattle which are car- 
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riers of leptospirao. 

The indicated characteris- 
tics of the mechanism of infec- 
tion are responsible for spe- 
cific features of the epidemiol- 
ogy of anicteric leptospi- 
rosis. The disease occurs most- 
ly among the rural population 
engaged in field work: hay^ 


mowing in marshy localities. 
Fig. 39. Seasonal distribution harvesting (“hay-mowing 
of anicteric leptospirosis mor- t , aiJt 

bidity in the U.S.S.R. (per- )• addition, the dis- 

centages to annual total) case is contracted by children 
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and adults who Lathe in reservoirs contaminated by lep- 
tospirae. Epidemic outbreaks involving dozens and hun- 
dreds of people over a short period frequently occur, they are 
strictly seasonal, coinciding with hay-mowing (late spring) 
and harvesting (late summer). Sporadic cases of infection 
associated with the tending of cattle may be observed 
throughout the year (Fig. 39). In southern countries most 
outbreaks of anicteric leptospirosis occur in rice pad- 
dies (Indonesia, Italy). Laboratory diagnosis is similar to 
that in leptospiral jaundice. 

Prophylaxis. The prophylaxis of anicteric leptospi- 
rosis is most effective when measures are taken to ex- 
terminate field rodents. Reclamation measures are also 
effective. People working in localities which arc natural 
foci of anicteric leptospirosis should avoid drinking taint- 
ed water from suspect reservoirs; and those working 
in marshy areas should be supplied with rubber or leather 
footwear. Bathing in reservoirs into which sewage waters 
run or in rivers below the places where cattle are watered 
should be prohibited. Where leptospirosis is endemic, the 
population should be inoculated by the leptospiral killed 
vaccine proposed by A. A. Varfolomeyeva. The vaccine is 
administered subcutaneously in two doses of 1 ml at two or 
three weeks intervals. 

Patients suffering from anictertc leptospirosis present 
no danger to their contacts and are hospitalised only on 
clinical indications. The district sanitary-epidemiological 
station is notified of cases of anicteric leptospirosis. No 
special measures are taken with regard to contacts. 



HELMINTHIASES 


Holminthiases represent a big group of infections caused 
by parasitic worms (helminths). Approximately 200 species 
of helminths which can cause disease in man have been 
described, but only a few are specific parasites of man, the 
majority being found in man comparatively rarely. The 
pathogens of holminthiases may be divided into four groups: 
flat worms (Platodes), round worms {Nemathelmlnthes), 
sharp-headed worms {Acanthocephala), and segmented worms 
(Annelida). The differences in their biological cycle divide 
them into geoholminths and biohelmiriths. The former 
develop without an intermediate host, the latter invade 
two or several consecutive hosts, man being one of them. 
Most helminthiases come under the heading of intestinal 
infections. The following information relates to the most 
important helminthiases of man. 

Ascariasis. Ascariasis is caused by A scar is lumbricoides, 
a big round worm parasitic in the small intestines of man. 
The eggs are excreted in feces and ripen in soil in ten 
or fifteen days at a temperature of At- lower tempera- 

tures the development of eggs into larvae takes longer and 
at a temperature of 12°C or less it discontinues. The ripe 
eggs are ingested with vegetables and other food products 
contaminated with feces, and also with water. When in 
the human organism, the larva frees itself from its covering, 
penetrates the walls of the intestine, enters the blood 
stream and is carried to the lungs, then arrives at the upper 
respiratory tract, is reswallowed and settles finally in the 
intestine, where the cysts develop into mature worms. 
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Parasitatioji conliiiues from eight to twelve months, after 
wliich the worms die. 

Ascariasis is spread almost everywhere since the eggs 
of Ascaris are stable in the environment and are resistant 
to everything but desiccation and direct exposure to the 
sun’s rays. Theretoro, ascariasis is rarely met with in arid 
and hot areas. The incidence in the temperature zone is 
high, ranging in different localities from five to 80 per cent. 
The incidence among young children is higher than among 
adults. 

I^aboratory diagnosis is made by the detection of eggs 
iji the feces. 

Prophylaxis of ascariasis consists in general measures 
of hygiene and sanitation, the most important being the 
rational removal and decontamination of sewage, hygienic 
toilets, tlie proper operation of sewage farms and filtration, 
the thorougli washing of vegetables which arc eaten un- 
cooked. 

Specific devastation measures arc carried out amongst 
groups of the population infected with Ascaris, The drugs 
used include santonin, sancophene, hexylresorcinol and oil 
of chenopodium. Treatment should be accompanied by 
special measures to exclude the scattering of feces contain- 
ing eggs. 

Trichocephaliasis. Trichocephaliasis is caused J)y the whip- 
worm {Tricliocephalus trichiuris)—i\ round worm parasitic 
in the blind gut and the adjacent areas of the small and 
largo intestines. TJie eggs of the whipworm are excreted in 
feces and ripen in soil in 15-120 days, depending on the 
temperature of the environment (15-30°). The ova are in- 
gested (hrough contaminated food or are introduced by 
dirty hands; the larva frees itself from its covering and 
becomes implanted first in the Licberkiihn’s glands, then 
several days later migrates to the blind gut where it at- 
taches itself to the wall and reaches maturity, parasitising 
for a long time (up to five years). 

The epidemiology of trichocephaliasis is similar to that 
of ascariasis. The disease is also widespread except in dry 
and hot areas with sandy soil. Unlike ascariasis, it is more 
frequently found in rural localities, mostly in areas witli 
a warm climate, and is less frequent in the north; it is com- 
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moil among certain occupational groups including sewage- 
farm workers, gardeners, cesspool-cleaners, etc. 

Diagnosis and prophylaxis of trichocephaliasis follow 
the same pattern as in ascariasis. Devastation is achieved 
by using o.sarsol, hexylresorcinol and heptylresorcinol. 

Enterobiosis. Enterobiosis is caused by Enterohius ver- 
micu laris, an Oxyuris—sraaW round worm parasitic in the 
lower sections of the small and large intestines of man. 
The fertilised females pass through the anus, lay their 
eggs in the perianal folds and perish. The eggs ripen in four 
to six hours and are immediately invasive. Infection takes 
place through the mouth, the eggs being introduced with 
food or by hands contaminated by the severe pruritis ani 
arising when the females emerge from the anus. Autoin- 
fection of the patient is frequent, and the invasion may 
therefore last for many months and years, though the life 
cycle of the Oxyuris is short (three or four weeks). 

Enterobiosis is universal, since it is not affected by cli- 
mate or soil. It is most common among children. The 
degree of infestation depends on hygienic standards of the 
population. People working in the food industry who suffer 
from enterobiosis may be considerable sources of human 
invasion, if they fail to observe the rules of personal 
hygiene. 

As distinct from other helminthiases, laboratory cliag- 
no.sis of enterobiosis is made by analysis of a smear from 
the perianal folds where eggs of helminths can he found, 
and not of feces. 

Prophylaxis of enterobiosis is based first of all upon 
the early teaching of habits of personal hygiene to the popu- 
lation. The appropriate rules should bo observed mo.st 
stringently by food-industry workers and staff of children’s 
institutions. Conventional measures of general sanitation 
are also important. 

Devastation is achieved hy msiiig sulphur, phenothiazine, 
gentian violet and extract from the male fern {Aspidium 
Filix-mas). It is es.sontial for patients who have undergone 
this treatment strictly to observe the rules of hygiene to 
preclude autoreinvasion. 

Ancylostomiasis. Ancylostomiasis or hook-worm disease 
is caused by invasion of Ancylostoma duodsnalis, a small 
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round worm parasitic in llie upper section of the small in- 
testine of man. Another form of ancylostomiasis is necato- 
riasis caused by Necator americanus. The ova of ancylosto- 
mae are excreted in feces and develop into larvae 24 hours 
later. While in the soil, they feed on organic substances and 
at a temperature of 14-37°C (the optimum being 25-32°) 
ripen to the invasive state in five to ten days. They return 
to man through the digestive tract with contaminated veg- 
etables or fruit or penetrate the skin by actively burrowing 
through the cutaneous covering. Subsequently, the larvae 
enter the blood stream, reach the lungs, arrive in the al- 
veoli, rise to the upper respiratory tract, arc swallowed 
and finally settle in the small intestine, where they reach 
maturity in one or one and a half months. The invasion 
lasts for several years. 

Ancylostomiases are found in areas with a hot climate 
and a humid soil, both of which are necessary for the devel- 
opment of the larvae of the parasite, which is not resistant 
to low temperature and desiccation. 

In addition to rural localities, liook-worm disease may 
be found in mines. Hook-worm diseases are widespread in 
tropical countries. 

Laboratory diagnosis of ancylostomiases is made by 
detection of eggs of the helminths in feces. 

Prophylaxis is based on strict observance of sanitary 
measures to protect the soil from fecal contamination. 
These measures should be particularly stringent on tea and 
other plantations and in the mines (construction of under- 
ground toilets and other sanitation) whore mass invasion 
of workers might result. This is why all new workers, as 
well as those permanently employed at mines and planta- 
tions, who are affected by ancylostomiasis, are examined 
regularly and if found to bo suffering from hook-worm 
diseases are subjected to devastation by carbontctrachloride 
or oil of chenopodium and by symptomatic treatment of 
the resultant anemia. 

Strongyloidiasis. Strongyloidiasis is caused by intestinal 
Anguillula (Strongyloides stercoralis)—3. round worm para- 
sitic in the tissue of the mucous membranes of man, dog 
and cat. The larvae of the parasite are hatched from ova 
in the intestine and are shod into the soil in feces. While 
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in tUo soil, Micy perform tlio (Icvelopmont cycle of a form 
of a free-living generalioii and lialch ilie generation of in- 
vasive larvae. The latter siibsoqnontly penetrate tlio skin, 
enter the blood stream, migrate to the lungs and then via 
the upper respiratory tract arrive in the intestine, where 
they reach maturity (parasitic generation). In less favour- 
able conditions (the absence of tlic necessary humidity, 
temperature and nutrition in the soil) the froo-living gen- 
eration does not develop and the larvae in the soil quickly 
become ijivasivo. Finally, a cycle of dovelopmoiit is possi- 
ble without a stage in the environment. In this case tlio 
larvae penoLrato the blood stream from the intestine and 
after migrating through the lungs settle in the intesliue 
(autoreinvasioii). 

Strongyloidiasis is prevalent in areas with a hot and 
humid climate; sporadic cases occur in the IJ.S.S.R. Infes- 
tation is accompanied by serious disturbances in the gastro- 
intestinal tract. I^aboratory diagnosis is performed by de- 
tection of the larvae in the feces. Ih'ophylaxis is similar 
to ancylostomiases. Gentian violet is used for devasta- 
tion. 

HymcnoIepiasLs. Hymcnolejiiasis is caused liy the dwarf 
tapeworm [Hymenolepls nana) parasitic in the small intes- 
tine of man. The eggs of the helminth, which are found in 
caducous segments of the parasite, are already invasive 
when excreted in feces. Invasion is effected with food, 
water and contaminated hands, and the oncosphere which 
develops from the egg becomes im])lanted in the intestinal 
villi in the upper section of the intestine, where in six or 
eight days it devekqis to the stage of cysticercoid, drops to 
the inlestinal Inmcm and attaches itself again in the lower 
section of (he small inlestine, whore it develops into an adult 
parasite in two weeks. In this helminthiasis, autoreinva- 
sion is frequent because the eggs immediately become inva- 
sive; furthermore, the parasite may go through a complete 
cycle of development in the intestine without emerging into 
the environment. 

ffymenolopiasis is spread throughout the world and its 
epidemiology is similar to enterobiasis. This disease is 
particularly common among children, specifically in towns. 
Tjahoratory diagnosis is made by detecting the eggs of the 
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liGlmiiiths ill Uic feces. Prophylaxis is similai* to that em- 
ployed ill entorobiosis. The extract of the male fern or 
pumpkin seed are used for devastation. 

Echinococcosis. Ecliinococcosis (Hydatid disease) is 
caused hy Echinococcus granuloma, a tapeworm whoso larval 
stage is parasitic in the liver, lungs and other organs of 
man and herbivorous animals. The sexually mature worm 
parasitises in tJio small intestine of dogs, wolves and other 
canines. When shed from their intestines into the soil, the 
eggs in the caducous segments of the parasites are invasive. 
Herbivorous animals are infected when ingesting grass; 
man becomes infected through eating contaminated vege- 
tables or conveying the eggs of the echinococcus to the 
mouth with dirty hands after contact with dogs. In the 
intestine of man and the herbivorous animals the oncosphere 
liberates itself from the egg covering, burrows through the 
intestine and after entering the blood stream settles in 
the organs, where it develops into multilocular hydatid 
cysts. Dogs and lieasts of prey are infected when eating 
the herbivorous animals. Man is not a factor in the sprcacl 
of the echinococcus. 

Echinococcosis is to bo found everywhere. Cases occur 
sporadically and predominate among cattle-breeders and 
dog-owners. 

Prophylaxis is based on rounding up stray dogs, the 
destruction of wolves and jackals, veterinary supervision 
over cattle-slaiighlering (preventing dogs from eating the 
intestines of animals infected with echinococcosis), the 
observance of rules of personal hygiene by dog-owners, 
the examinalion of the latter for echinococcus-carrying and 
(lehelminthisation. 

T(Milarhyncliosis is an infeslation l)y the beef tape- 
worm {Taenlarhynchus saginalus). In the mature phase it 
is parasitic in the small intestine of man and in Ihe larval 
phase, in the organism of cattle. The oncosphere, contain- 
ing eggs of helminths in the cailucous segments of the para- 
site, emerge into the environment in an invasive phase. 
Cattle swallow them when eating grass. The oncospheres 
emerge from their covering, penetrate througli the walls 
of the intestine into the blood stream and settle in the 
muscle tissues where they become encysted and develop 
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into cysticerci. Following ingestion of undercooked or raw 
beef containing the cysts, the coverings of the latter are 
destroyed by the digestive enzymes and the liberated lar- 
vae suck into the walls of the intestine and reach the adult 
stage in two or four months. 

Teniarhynchosis is found wherever there are cattle and 
where beef is consumed. 

Laboratory diagnosis is made by detecting eggs of the 
helminllis in the feces. 

Prophylaxis is based on sanitary-veterinary measures to 
prevent infestation of cattle (protection of pastures from 
fecal contamination), detection and thermal treatment of 
carcasses infected with cysts, or destruction when there 
is considerable infestation. The population is regularly exam- 
ined for teiiiarhynchus infestation and detected carriers 
are subjected to devastation with laxatives, fern prepara- 
tions, pumpkin seeds and pomegranatc-treo bark. 

Teniasis. Teniasis is caused by the pig tapeworm which 
is also called the armed tapeworm {Taenia solium). The 
adult phase is parasitic in the small intestine of man and 
in the larval phase, in the muscles of pigs, dogs and cats. 
The development cycle is the same as that of the l)eef tape- 
worm, differing only in intermediate hosts. In rare cases 
man is the intermediate host for the larval phase of the 
parasite (cysticercosis of the eye muscles or the cerebral 
subcutaneous tissue). 

Teniasis is found in areas of pig-breeding. Diagnosis 
and prophylaxis are the same as in teiiiarhynchus infesta- 
tion. 

Trichiiiiasis. Trichiniasis is caused by the trichinella 
{Trichinella spiralis), a small round worm parasitic in tlic 
blind gut and the adjacent areas of the small intestine of 
man, pigs, rats and some other animals. In the larval Tbase 
the worm is parasitic in the muscles of* the same species. 
Thus, the same organism is consecutively the host of the 
sexually mature and then of the larval stage of the parasiter^ 
Man is infected by eating undercooked or raw pork^fhe 
larvae which are liberated during digestion become implant- 
ed in the intestinal villi and reach sexual maturity in 
48 hours. Fertilised females produce up to 2,000 larvae 
which arc carried by the blood stream throughout the 
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organism and settle mainly in tin*, stroa tod musc les. They 
grow for 18-21 days and then coil iiiLo a spiral and l)ecomo 
encapsulated. Under natural conditions the parasite cir- 
culates between pigs and rats. Man is an accidental ^>st 
of the trichinella (Fig. 40). 

Laboratory diagnosis is cstablisliod by the identification 
of the encysted larvae in a muscle biopsy and the reaction 



Fig. (lovclopinent cycle of Iho pig 

tapoworiii (after K. Rasica) 


of precipitation oi the trichiiiellous antigen by the serum 
of patients. 

Prophylaxis is based on the control of rodents, the hygi- 
enic care of pigs, and sanitary-veterinary supervision at 
slaughter-houses with compulsory trichinclloscopy of pig 
carcasses. 

Diphyllobothriusis. Diphyllobothriasis is caused by a 
lixi){}\wovm—D iphy llobothrium - parasitic in the small 

intestine of man, dogs, cats, pigs, seals and some other 
animals. The eggs of the helminth in the caducous segments 
are excreted in feces. They are washed by running water 
into reservoirs. In throe or four weeks the larva coracidiiim 
matures and is swallowed by fresh-water Cyclopes; it pene- 
trates the cyclope’s body and in two or three weeks devel- 
ops into the second larval phase, procercoid. When the 
Cyclopes are swallowed by fish (porch, pike, burbot), the 
procercoids are liberated from the digested bodies of the 
Cyclopes and burrow through the wall of the fish intestine, 
penetrating the muscles and intei'jial organs. Here they 
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develop into the third larval phase, plerocercoid. If fry 
iiifocted hy the larvae are eaten by J)igger fish the plerocer- 
coids migrate to the muscles and organs of the new host. 
Man and animals become infected after eating raw or under- 
cooked fish (Fig. 41); tlie plerocercoids which are liberated 
after the digestion of the fish develop into adult parasites 



Tlio (l(*v(‘]()j)jn('nt cycle of IHpJn/Uobo- 
thr'uun latum (afler K. Hasta) 


in I be intestine of man or animals aJid may survive in the 
orgajiism of the final liost for 15 to 20 years. 

Dipliyllol)othriasis is spread among people living oji 
river banks. Laboratory diagnosis is made by detecting 
helminth eggs in tlie feces. 

Prophylaxis is based oji the protectioji of reservoirs 
from fecal contamination, the rounding up of stray dogs and 
dehehnintldsation of domestic animals. Jlaw fish must not 
be eaten. Devastation of population suffering from diphyL 
lobothrium infestation is carried out by male fern and pump- 
kin-seed preparations. 

Opistorchosis. Opistorchosis is caused ])y a cat fluke 
{Opistorchis jelitieus)—Vi flat worm parasitic in tlie organism 
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of man, cats, dogs and oilier carnivora. Tlio oggs of l.he hol- 
minths arrive in the soil in feces, are washed by rain-waters 
into reservoirs wliero tlioy are swallowed by fresb-water 
molluscs {Bilhynia leachi). The miracidiiim- the larva 
wbicb develops from the egg— jicnetratcs the body of the 
mollusc and within two months devtdops first into the 
sporocyst within which rcdia are formed, and those develop 
to the stage of corcariao, which loavi; (ho organism of the 
mollusc and hocome implanted in the bodies of members 
of the carp family where within 24 hours they develop into 
melacercaria and become encysted in the muscles. Infection 
of man and animals takes place as a result of eating raw 
and undercooked fish; the larvae which are liberated during 
digestion arrive in the gall-bladder, Ihe liver and the pan- 
creas. They roach maturity in two weeks and survive for 
several years. 

The epidemiology of opistorchosis is similar to that of 
diphyllobolhriasis and prophylaxis is the same. Devasta- 
tion is achieved by antimony sodium tartrate and hoxa- 
chlorethane. 



INFLUENZA 


Eliology. A gfoiip of itifcclions wiMi a similar clinical 
j)icturo but of differing etiology are diagnosed as influenza. 
Formerly they were divided into two big groups: viral 
influenza and acute catarrhs of the respiratory tracts of 
bacterial etiology. Subsequent research has revealed that 
the acute catarrhs are not a uniform infection, some are 
of viral, and some of bacterial etiology. 

Influenza is caused by comparatively large viruses. The 
pathogenic agent has low resistance to environmental 
influences and perishes in a few hours at room temperature. 
When acted upon by disinfectants, exposed to direct sun- 
light or heated to 60°C, it perishes in five to ton minutes. 
I" At present there are four known viruses of influenza: 
viruses A, U, C and 1). They differ in antigen structure and 
do not have cross-immunity. The most widespread are the 
A and B viruses, particularly the A virus, responsible for 
the three recent pandemics. 

The virus of influenza is distinguished from the other 
k'Jiown pathogens by its variability, which manifests itself 
in the course of the epidemic process. This peculiarity is 
especially noticeable in the virus of group A. This varia- 
bility relates to the virus antigen structure with which the 
specific immunity to influenza is associated. Considerable 
changes in the antigen structure of group A virus have 
taken place since its discovery in 1933. These changes have 
resulted in the appearance of several varieties of antigen: 
A (1933-46), A1 (1947-56) and A2 (1957 and subsequent 
years). Moreover, the antigen structure in those varieties 
has undergone slight changes every year and more or less 
simultaneously in different parts of the world. Finally, 
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within two to five years of the appearance of new varieties, 
those j)rcceding them disappear. 

Special research programmes in the Lf.S.S.U. and in 
other countries have revealed that the changes in the antigen 
structure and the immunological properties of influenza vi- 
ruses are due to the peculiarities of man’s specific immunity 
to influenza. livery inlluenza epidemic leads to the develof)- 
mentof specific immunity to tlie given virus among a consid- 
erable section of the population. This immunity, however, 
becomes much weaker within a few months and the multi- 
plication of Ihe virus in a partially immune organism 
l)ecomes possible. The presenc(i of a partial immunity in 
a larg(i section of tln^ population means that the majority 
of influenza viruses re])eatedly pass through the orgajiism 
of immune persons ajid are continually influejiced by this 
specific immunity and change their antigim structure in the 
process of adaptation. The accumulation of slight modifi- 
cation finally results in radical changes such as the develop- 
ment of a now virus with an antigen structure differing from 
that of the virus formerly in circulation. This pattern was 
observed, for instance, in the origination of virus A1 in 
19^5-47 aiul virus A2 in 1957. To a certain extent it has 
been experimentally reproduced by passing influcjiza virus 
through Ihe organism of immune mice. Similar variability 
has been observed in virus B, but its developmejit is slower 
and thus far has not resulted in the origination of distinct 
varieties of the virus. 

Pathogenesis. The virus enters man’s organism through 
the U])per respiratory tract, from which it reaches the colls 
of the columnar epithelium. It is in these cells, mainly 
in the tissues of t.he mucous membranes of the respiratory 
tract, ajid sometimes in the pulmonary tissue, that the 
virus multiplies. From there influenza virus and the products 
of ils disintegration arrive in the blood, leading to the 
intoxication of the organism. The virus is discharged in 
mucosal secretiojis of the respiratory tracts, in the urine 
and the secretion of the conjunctiva of the eyes. 

TJie multiplication of the virus in the colls of the epi- 
thelium of the respiratory tract gives rise to grave metabol- 
ic disorders in the tissues of mucous membranes, to necrosis 
and exfoliation of the epithelium. The pathological process 
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may spread to the pulmonary tissue (more often observed in 
small children and old people). In this case the virus causes 
primary hemorrhagic j)neumonia which is freciuently fatal. 
There is no doubt that the intoxication and other patliologi- 
cal phenomena in influenza are associated both with the 
local and the resorptive action of the virus and the producis 
of its disintegration. Associated with it are also such im- 
portant symptoms as psychic (le})i*essi()n, adynamia and 
drastic inhibition of lln^ protective forces of the organism, 
which is manifested in leukopenia and a weakening of 
the phagocytic activity of leucocytes. The lowered resist- 
ance of the organism leads to the activation of the con- 
ditionally pat hogejiic micro flora of t he respiratory tract, 
(streptococci, staphylococci, i)neumococci. Bacillus in- 
fluenzae^ etc.)— the cause of the frequent coniplicatiojis 
observed in influenza (pneumonia, sinusites, otites, etc.). 

In addition to the typical, clinically exhibited forms 
of moderate severity, there are atypical forms of this infec- 
tion: severe (toxic forms, primary and secondary pneumo- 
nias) and mild forms, including inapparerit forms; the 
asymptomatic infection, which plays a significant role in 
the development of immunity to influenza amoiig the 
population, is also widespread. 

Immunity to Influenza A lasts for two or tliree years, 
and to influenza B, for three to five years. It is possible 
that these immunity periods, based on the observation of 
the periodicity of influenza epidemics, are probably some- 
what exaggerated, especially if we take into consideration 
the variability of the viruses in (piestion. 

Sources of Infection. The sources of infection are, there- 
fore, influenza patients. As was mentioned earlier, the 
infection can take a clinically exhibited (apparent) form 
or inapparent and asymptomatic forms (healthy carriers). 
The incubation period in influenza does not exceed three 
days, usually taking one or two days, and at times even 
less. The duration of the contagious period is limited to the 
period of discharge of the virus with the secretion of the 
respiratory tract. The virus can be detected at an early 
stage of the disease; the peak discharge is observed in 
the first three days of the disease but the virus can be iso- 
lated even later (up to five, seven online days). In the major- 
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ity of patients this is the contagions period; the patient is 
consideral)ly loss infections to those around liiin towards 
the end of the disease. 

Routes of Transmission. 1'hc mechanism of transmission 
of infection in influenza is determined by the site of multi- 
plication and the routes of discharge of the virus from the 
organism. 

Influenza is a ty[)ical infection of the respiratory tract 
with the droplet method of transmission. The shedding 
o[ the virus in the urine is of hardly any epidemiological 
importance. As the influenza virus is extremely unstable, 
the most important method of transmission to immediate 
contacis is the droplet route. Objects recently infected by 
the patient, such as towels and dishes, also have some epi- 
demiological significance. However, the role of household 
objects in the transmission of influenza is, in general, in- 
significant and the droplet method of transmission is not 
only the principal, but practically the only one. 

Susceptibility to influenza is high; it is universal in chil- 
dren who have not suffered from this infection. This is seen 
from observations of the influenza pandemic in 1957 and of 
separate groups of children at the time of other e])idemics: 
wherever there had not been timely anl i-epidomic measures, 
all children developed the disease. 

A study of the epidemics of recent decades reveals, how- 
ever, that even at the time of very intensive outbursts 
total morbidity of the population was not observed. Not 
more than 15-30 per cent wore affected, while the incidence 
during less intensive outbursts did not exceed three or five 
per cent of the population. Thus, only a certain proportion 
of the population is susceptible to influenza. This is asso- 
ciated with the presence of specific immunity in a large part 
of the population (the result of previous infection) and is 
entirely unconnected with the physiological peculiarities of 
age. A study of morbidity rates in different age groups shows 
that the highest incidence and, hence, the greatest suscep- 
tibility is among younger children and that there is a de- 
cline in the older age groups (Fig. 42). Nevertheless, when 
influenza is imported to sparsely populated areas (for in- 
stance, to remote islands), where this infection has not been 
observed for a long time, there is total morbidity. 
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Fig. 42, Age group iuriucuza morbidity (afler V. V. Ritova) 


Epidemiology. Iiiflueiiza is not ojily a world-wide dis- 
ease, but the most wides])read mass ijileeldon; its morbidity 
considerably surpasses the sum total of all otlior infectious 
diseases. 

Statistics relating to influenza morbidity are incom- 
plete even in the IJ.S.S.R., where influenza cases are regis- 
tered and records be])!. The basic reason is that many pa- 
tients, ])articularly those wlio develop the mild form, do 
jiot ap])iy for medical assistance. Data relating to influen- 
za ijicidence among insured groups of the population are 
more accurate. These data indicate that the annual influenza 
incidence is from (50 to 185 ])ersons ])er 100 gainfully em- 
ployed. However, even these data re(iuire checking, since a 
number of diseases which are in fact acute catarrhs of the 
respiratory tract are diagjiosed as influenza. 

If we take the total number of influenza cases and of 
acute catarrhs of the respiratory tract, the proportion of 
influenza in this total will vary widely, botli seasonally 
and annually. Roughly it may bo said that when there 
are considerable outbreaks of influenza, its share in the 
sum total of cases reaches 80-90 per cent; during moderate 
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rises of iijcidoiico llio |)ro])orlioii is up lo 40-()() per cent; 
when the incideJice is low, it does not exceed 10-15 per cent. 
The average for several years would show that innuenza 
accounts for two-tliirds, and acute catarrhs of the respiratory 
tracts— for one-third of all cases diagnosed under these two 
headings. These conclusions were ol)l.ained on the basis 
of selective studies in which 
d i ff ere n tia ted di agn oses of 
influenza and of acute ca- 
tarrhs of tJic respiratory 
tracts were establistied 
by serological methods 
(Fig. 43). 

We have said that influ- 
enza is widespread in all 
countries; however, its iji- 
cidcnce is liigher in coun- 
tries with a temperate cli- 
mate than in hot countries. 

So far no rational explana- 
tion of this phenomenon 
lias been found, since dur- 
ing ])andemics in flnenza 
morbidity has been just as 
high in tropical countries 
as in (he countries with a 
temperate or c(dd climate. 

Tn the IJ.S.S.Il. influenza 
incidence in the Central 
Asian Republics and in I he other soulhern areas of 
the country is considerably lower than in the areas with a 
moderate climate. 

Inllucnza morbidity levels are not uniform in different 
occupational groups. 

Attention has been drawn lo the com|)aratively Jiigher 
morbidity indices among textile workers and to the lower 
indices in the coal-mining industry. A number of factors 
should he taken into consideration when analysing the rea- 
sons for this. In particular, it must be remembered that a 
considerable number of cases of acute catarrhs of the re- 
spiratory tract are diagnosed as influenza. The higher mor- 



/'ff'. to. liifliu'nza morbid ity in 
I III (juarlcMS of lUnU in Lenin- 
grad according lo statistical data 
and llie findings of serological 
examination of patients (after 
\\. A. Fridman and others) 

Kiiriirc's iruliccs per 10,000 of popula- 
tion, J total nioibiclity; 2 — iiiflucn/a A; 
- influenza B 
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Lidity rate among textile workers is due to a number of 
circumstances, among them the presence of organic dust at 
the factories, which causes disturbances of the upper respira- 
tory tracts and thus facilitates the development of acute 
catarrhs. Tn their turn, these increase susceptibility to 
influenza; the usual textile-mill microclimate, with its high 
temperature and increased humidity, also facilitates, par- 
ticularly in winter, the development of catarrlis and in- 
creased susceptibility to influenza; the fact that contact 
among workers is more intensive than in many other indus- 
tries makes for rapid spread of the infection. The compara- 
tively low level of influenza incidence among coal-miners 
is cxi)laincd by the lower intensity of contact among miners 
and by the quite important fact that workers in the 
coal industry are generally people who are particularly 
robust. 

It is important to analyse the incidence of influenza 
and of acute catarrhs of the respiratory tract in different 
occupational groups in order to work out rational measures 
to control these infections. Specifically, better ventila- 
tion arrangements to reduce atmospheric dust and improve 
the microclimate at loxtile enterprises is an important meas- 
ure for reducing influenza morbidity and that of a number 
of other respiratory infections. 

Tiiriuenza morbidity levels are linked with the density 
of population, a relation which is characteristic of all drop- 
let infections. Influenza morbidity is higher in the towns 
than in the countryside. Moreover, a relatively high mor- 
bidity level is observed in towns throughout the year, where- 
as in the countryside we find only brief outbursts separated 
by periods in wliich there are no cases wliatevcr. 

Influenza morbidity varies with the seasons of the year. 

There is an annual drop in incidence during the summer 
months and a rise in autumn, winter and spring. Three types 
of morbidity rises are observed: a slow rise which persists 
for some time at a high level and declines gradually; the 
influenza wave in this case is observed throughout the cold 
months of the year. Then there are brief and highly inten- 
sive outbursts occurring against the background of these 
rises and terminating within a month or two. Finally there 
are the pandemics. 
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A (letailod sUidy of seasonal rises has shown llial in- 
creases in the incidence of infliienxa and of acute catarrhs of 
the respiratory tract coincide in time. Moreover, dnriii^^ 
these rises, cases caused by all strains of influenza viruses 
have been detected witli a predominance of one of them. 
In contrast to this, the brief and intensive outbursts are 
ordinarily associated with one influenza virus. 

There are a number of causes for this peculiarity in the 
development of influenza epidemics. During a big out- 
break a considerable part of the population develops either 
the apparent or the asymptomatic form of this infection. 
In both cases specific immunity to the causal virus is devel- 
oped. The fact that a considerable section of the popula- 
tion develops immunity not only leads to the decline of the 
epidemic, but makes it impossible for it to reappear for 
several months. The circulation of the virus in question 
is maintained in the form of sporadic cases among people 
who have not encountered the infection at the time of the 
previous epidemic or who have lost their immunity to it, 
and also in the form of illness among young children who 
have not met with a given form of influenza. 

During the cold season of the year, which is favourable 
for the spread of this infection, the incidence of a given 
form of influenza increases; in the warm season of the year, 
the incidence drops. Since influenza gives only brief im- 
munity, the imminie section decreases, with a corresponding 
increase in the number of susceptibles to a given form of 
influenza. 

Thus conditions develop for another intensive outbreak 
of influenza, involving a considerable proportion of the 
population. Outbreaks of influenza caused by one and the 
same type of the virus are more or less regular, occurring, 
as a rule, once in two or three years. The fact that sever- 
al strains of the virus are in simultaneous circulation means 
that there are outl)roaks of influojiza practically every year^ 
and sometimes even twice in one year. As a result, the pe- 
riodicity of these epidemics is not as regular as is the case 
with some other droplet infections (measles, whooping 
cough, scarlet fever). 

As a rule, an influenza epidemic affects the population 
of several countries, and at times the infection develops 
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iiilo a ])aii(leiiiu\ Tlie Uiroe ivceiit pandemics of influenza— 
1889-90, 1918-19 and 1957— wore particularly inlensivo. 
Of Uu'so, tlio pand^io of 1918-19 was clearly associated 
with World War Offi'and ilio mortality was signally high. 
L. V. Gromashovsky considers that trench warfare and the 
prolonged blockade of a niimher of count ries led to a decline 
in immunity to influenza. The worsening of living condi- 
tions and specifically of nutrition was responsible for the seri- 
ous nature of influenza cases and tlic high mortality rate. 
Jn just over two years, this influenza pandemic, wliich at 
the time was called Spanish ’flu, involved approxirnately 
1,500 million people and took as many as 20 million lives— 
a heavier loll than was taken by World War One. 

Another pandemic of influenza broke out in 1957. Start- 
ing ill China and in South-East Asia (this was why it was 
called Asiatic ’iln), the pandemic spread throughout the 
world within six months, causing over one thousand mil- 
lion cases altogether. With the exception of the Philippines 
and certain areas in India, whore the infection took a se- 
vere course, mortality was rather low in most countries. The 
infection was imported into the U.S.S.R. in April and 
considerable outbreaks occurred in May, mainly in the Cen- 
tral Asian Soviet Republics (importation from Sinkiang) 
and along the Trans-Siberian Railway line (importation from 
North China). In the summer, the upward curve flal-tencd out, 
notwithstanding the intensive importal ion of influenza during 

(lie VI World Youth 
and Students' Festi- 
val held in Moscow. 
The bulk of the cases 
occurred iu October 
and the pandemic end- 
ed by late November 
(Fig. 44). There is 
no d()ul)t that rigo- 
rous medical and pro- 
phylactic measures 
combined wilh early 
medical assistanco 
were responsible for 
the low mortality fig- 



Fig. id. Three types of pandemic 
waves of influenza in 1957 (absolute 
figured of morbidity) 



iircs ill llio U.S.S.Il. as compared willi Ihc capilalisl conii- 
Iries iTKMitioiiod above. 

Laboratory Diagnosis. Clinical diagnosis of influenza is 
difficult, since it is hard to differentiate between this dis- 
ease and acute catarrhs of the respiratory tract, both of 
them [laving similar symptoms. Therefore, laboratory metli- 
ods of diagnosis have to bo employed. The most reliable 
is the serological method, based on the investigation of 
the ])atierits’ serum taken at the onset of the disease and 
after another 10-15 days. The growth of the antibodies which 
inhibit hemagglutination, and also the increase of comple- 
ment-fixing and neutralising antibodies makes it possible 
not only to establish the diagnosis of infliienza, but also 
to determine the virus responsible. Unfortunately this meth- 
od is only a retrospective one. A more promising method 
of early diagnosis is based on the detection of the influenza 
virus antigen (hemagglutinin) in washings from the naso- 
pliaryiix. This method, however, needs to be perfected, since 
it is insnf ficieni ly sensitive and lacks specificity. 1'he most 
reliable method of inlluenza diagnosis is the isolation of 
the virus in chick embryos and in tissue cultures. 

fnfhieiiza and Jnfliienza-liko Diseases. As has been stat- 
ed, acute catarrhs of the respiratory tract are a combined 
group of infections with differing etiology. 

Table 5 

Ini'luenza and Similar Jn fee lions 

1. Inlhieiiza: A, B, (', J) 

2. Disease's caused by para-in fliieiiza viruses: D, HAl, 
iia:3, CA 

3. Adenovirus infeclious: 1-PJ 

A. (iOiimion cold 

3. Diseases caused by iiilestiual viruses: 
a) KCHO: 1-24; 

1)) Coxsackie; 1-24 

0. Disc'ascs caused by viruses (Xb\, Jll and ollu'rs 

7. Atypical pucuinoiiias: 
a) () -fever 

1)) Psittacosis and ornilbosis 

c) flat on’s agent (primary aty])ical pneumonia) 

H. Diseases caused l)y bacteria: staphylococcus, str('])to- 
coccus, pneumococcus and others 

9. Diseases caused by physical factors: cold, dust, irri- 
tating gases 
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To dale the following nosological calogories have been 
distinguished ; 

1. The diseases caused by the para-irilluciiza viruses. 
Certain biological properties of these viruses are similar to 
those of iiiflueiiza viruses. In particular, hemagglutinins 
are detected in the tissue cultures of the viruses (the hem- 
adsorption reaction). Three para-influenza viruses are known 
(they are conventionally called IIAI, HA2 and CA viruses); 
as a rule the influenza 1) virus is also included in this group. 
The diseases caused by the para-influenza viruses differ 
only slightly from influenza proper in clinical symptoms 
and arc differentiated by serological or virological investi- 
gation only. 

2. Adenoviral infections. The agents are adenoviruses 
which have been so named due to their fre((uent isolatioji 
from the tonsils and adenoids of healthy people. Nineteen 
serological types of adenoviruses are known with a common 
complement-fixing antigen but without cross-immunity in 
neutralisation reactions. The adenoviruses cause influenza- 
like infections with a disturbance of the conjunctiva (pha- 
ryngo-coiijunctival fever), kerato-conjunctivitis, hroncliites 
and at times atypical pneumonias. It is most common in 
children and young people. Cases occur sporadically or in 
the form of outbreaks. The most frequent agents are types 
1, 3, 5, 7 of the adenoviruses. 

3. The common cold is caused by a specific virus or by 
a group of viruses and is characterised mainly by rhinitis 
with more or less expressed general symptoms. It occurs 
in the form of sporadic or group cases and small out- 
breaks. 

4. Certain types of the ECHO and Coxsackie viruses (see 
poliomyelitis) can cause influenza-like infections. The 
latter are spread by the droplet and the intestinal-oral 
mechanisms of transmission. 

5. Influenza-like diseases caused by insufficiently 
studied viruses. Those include tlie recently isolated viruses 
CCA, the virus of the chimpanzee cold, the rheo-viruscs, 
etc. 

The diagnosis of para-influenza and adenoviral infec- 
tions, of common cold and influenza-like infections caused 
by other viruses is established by isolating the viruses 
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in tissue cultures and by ascertaining the antibody litre 
rise in serological reactions. 

(), Atypical viral pneumonias are caused by the viruses 
of ornithosis and several insufficiently studied viruses, as 
well as by the Q-fever rickettsiae. In mild cases the dis- 
eases are hardly distinguishable from influenza. 

7. Bacterial acute catarrhs of the respiratory tract are 
caused by staphylococci, streptococci, pneumococci and 
other conditionally pathogenic bacteria inhabiting the 
upper respiratory tract of man. Gold and dust arc important 
in the pathogenesis of these infections. The general and 
local effect of a cold weakens the defences of an organism 
and particularly its resistance in the upper respiratory tract. 
This ex])lains the activation of the conditionally patho- 
genic flora and the development of inflammatory processes. 
Hence bacterial catarrhs of the respiratory tract are 
observed mainly in the autumn and spring seasons when 
the effects of colds arc particularly noticeable. It is also 
probable that their appearance is facilitated by dust in 
the air which causes irritation of the respiratory trad-, 
a possible explanation of the high incidence of these infec- 
tions in certain occupational groups. However, bacterial 
infections of the respiratory tract, particularly staphylococ- 
cal, are found in children even without the influence of 
these factors. 

Prophylaxis. Prophylaxis and control of influenza are 
difficult owing to the high infectivity of patients, the rapid 
spread and mass nature of the infection, and also the dif- 
ficulty of early diagnosis and differentiation from acute 
catarrhs of the respiratory tract. 

For these reasons it is advisable to carry out anti-epi- 
demic measures simultaneously against influenza and acute 
catarrhs of the respiratory tract. 

An influenza patient should be isolated at home, lii view 
of th(^ great infectivity of influenza ])atients even this im- 
])erfect measure should not be neglected. Moreover, the 
patient should be isolated in every possible way from those 
in contact with him by placing a screen around his bed, 
by removing him to a separate room and hy providing 
crockery, towels and other objects for his sole personal 
use. The utensils used by the patient must be decontaminat- 
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0(1 by boiling or washing iji a 0.5 por coni chloride of lime 
solution; the room must be aired and tlie floors waslied with 
a clilorainide solution. The patient siiould bo placed in a 
hospital if tho disease takes a severe course and there is 
a danger of complications. 

Provision for early detection and isolation of patients 
should be made at hostels and children’s institutions, es- 
pecially in influenza seasons, and isolation wards should 
be organised to receive them. Observations indicate that 
tho early detection and isolation of patients in nurseries 
and kindergartens is an important measure in preventing 
an outbreak of influenza. 

During influenza epidemics arrangeinonts have to be made 
for domiciliary medical services, so that there should not 
J)o overcrowding at polyclinics and outpatients’ clinics. 
This measure is particularly important at children’s consul- 
tation centres and children’s polyclinics in order to prevent 
(hose institutions from becoming influenza foci. 

During influenza epidemics the medical staff at mater- 
nity homes, children’s cousulation centres and polyclinics 
sliould use four-layer gauze masks to avoid contracting in- 
fluenza and disseminating this infection. 

A. A. Smorodintsev’s specific anti-in lluenza serum has 
l)eon used successfully for treatment and prophylaxis. 

The serum is manufactured in the form of a powder mixed 
with sulplionamide preparations and is administered in- 
tranasally to tho respiratory tracts by means of a powder 
l)lowcr or l)y inhalation; when given in liquid form, it is 
pulverised into the respiratory tract. As a means of pro- 
phylaxis the serum is used to suppress outl)roaks of in- 
fluenza and prevent the infection of ])ersons who associate 
with patients. During an influenza epidemic scrum prophy- 
laxis should be carried out in children’s institutions, hos- 
tels and in families with influenza cases. Therapeuti- 
cally the serum may be given intramuscularly in severe toxic 
cases of influenza or when influenza pneumonia develops. 

Anti-influenza inoculation is a highly important prophy- 
lactic measure. As a result of many years of research, So- 
viet scientists A. A. Smorodintsev, V. M. Zhdanov, M. 1. So- 
kolov, V. D. Solovyov and their collaborators developed 
a live anti-influenza vaccine. The vaccine is prepared from 
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al.ldiiialccl strains of influeii/.u virus, by tho acciimulalion 
of IliL! viruses in tissues of chick embryos 'with subsequent 
vacuum-drying. The vaccine isgiveji in a double inoculation 
of 0.5-1 nil of mixed vaccine of A and 11 viruses in the form 
of a diluted preparation pulverised iii the nasal tract with 
an interval of two or three weeks between inoculations, 
hlxtensive epidemiological observations have shown that 
the infliien/.a incidence among lliusc inoculated is 50 or 
25 per cent of the incidence among ])eople who have not 
been given the vaccine, liuniunity lasts for about one year. 

Anti-influenza inoculation sliould be carried out annual- 
ly in Seiiteinlier-iNoveniber. It .should be given first of all 
to medical workers, indiislrial workers, students and senior 
school pupils. Methods of iiiiinuni.siug young children, in 
wJiom ordinary live vaccines cause a heightened reaction, 
are being develojied. 

In addition to inoculation, mea.siires of hygiene at fac- 
tories and plants should also he taken as a means of pro- 
phylaxis. These should be directed towards the elimina- 
tion of dust and factors liable to cause chills (see above). 
The correct physical training in schools and the wide devel- 
opment of si)ort are also important, in increasing resistance, 
(lorrecl nutrition should he a matter of constant care at 
children’s institutions with an eye to a sufficient amount 
of vitamins in the daily rations. 

The above-mcntiojied measures should bo carried out 
each year in a planned fashion. Medical institutions should 
l)laji i)ropbylactic and anti-epidemic moa.sures to combat 
influenza. 



MEASLES 

Eiioloi^y. 1’Jio causative agent of measles is a filtrahle 
virus passed tlirougli monkeys and puppies. It grows in liu- 
man and monkey tissue cultures and causes cytopatliogenic 
changes. The virus of measles is one of the least stable of all- 
known viruses; it perishes in the external environment with- 
in 30 minutes and is conserved by vaccum desiccation or 
l)y being stored at — 70®C. 

Pathogenesis. The portal of entry is the upper respira- 
tory tract. The virus penetrates through the mucous mem- 
branes of the respiratory tract to tJie l)lood and multiplies 
in the tissues of the respiratory tract and in other e})ithe- 
lial tissues, causing virusemia, fever, inflammation of the 
respiratory tract and rash. 

'Fhe incubation period usually lasts 12 or 14 days, but it 
may take up to 21 days, and if seroprophylaxis is carried out 
it can even reach a maximum of 28 days. 

Measles infection leads to a radical weakening of the 
defences of the organism, as in influenza, and can cause the 
aggravation of latent infections (tuberculosis, dysentery, 
etc.). Tliis is also why mixed infections in measles (mea- 
sles and scarlet fever, for instance) take a very grave course 
and why measles is often accompanied by complications, 
the result of the activation of the conditionally pathogenic 
flora (pneumonias, otites). 

Sources of Infection. The virus is discharged into the 
environment with mucosal secretions of the upper respira- 
tory tract. The organism is completely free of the virus by 
the end of the disease and the infectious period, having be- 
gun with the first symptoms of the disease, ends two or three 
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(lays before clinical symptoms (iisappear. Susceptibility to 
measles is practically luiiversal, the disease always has a 
clinically manifested fcn’iii, either severe or mitigated, when 
a number of pathognomonic symptoms are absent. The in- 
fection is accompanied by the development of life-long 
immunity. Thus, the sole source of infection in measles are 
patients. No forms of carrier-state liave been ol)served. 

Routes of Transmission. Measles is coiitracted exclusive- 
ly by the droplet method and the patient is extremely 
contagious to those who surround him. Even the slightest 
contact, such as a brief presence in the sick room, usually 
results in infection for those who have not. had the disease 
earlier. 

Epidemiology. Measles, like some other droplet infec- 
ti(ms, is an infectious disease of childhood, since measles 
occurs almost exclusively in children, mainly in very young 
ones (from one to two years). Like other infectious diseases 
of childhood, this is not due to any physiological peculiari- 
ties of a child’s organism. The reason is that susceptibility 
to measles is practically universal, that patients are ex- 
tremely contagious, and the infectious agent is easily trans- 
mitted in present-day conditions of life. Furthermore, 
because of associati(m among people almost every person 
contracts measles in early childhood. The life-long post- 
infection immunity excludes subsequent reinfection. 

This is borne out by epidemiological observations of 
the development of measles epidemics in remote or isolated 
localities (northern minoritii\s, islanders). In this respect 
the records of measles epidemics on the Faroe Islands, which 
had jio contact with the mainland, are of particular signifi- 
cance. In 184(5 a measles epidemic affected the entire popu- 
lation of the islands, involving all age groups, very old 
people included, with the exception of those who had con- 
tracted the infection at the time of the previous epidemic in 
1781. The next importation of measles into the Faroes oc- 
curred in 1862 and again the epidemic involved children and 
adults, excluding only those who had suffered from it during 
previous epidemics. A similar epidemic broke out iji 1875, 
but this time it was confined to children, since the older 
people had had the infection at the time of the two previous 
epidemics. 
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Cases of measles may be observed throughout the year, 
with seasonal rises iu the autumn and winter and a decline 
in the summer (Fig. 45). TJie main cause of the seasonal 
variatioji is the change' in the children’s mode of life. In 
I he cold months of the year children spend more time indoors, 
which makes for intensive association among them and re- 

sulls in a higher rate of con- 
traction; in the warm mojilhs 
of the year, tlie opposite is the 
case. Furthermore, when the 
air is dry and there is intensive 
insolation (the sumuK'r sea- 
son) the virus di(*s off much 
more rapidly than in winter. 
This, however, is a fad or of 
less importance than the liv- 
ing conditions of people, as 
was proved by the epidemic of 
measles in tlie Donbas in 1945. 
During the German occupa- 
tion the cliild population in 
th(‘, Dojibas was very much 
smaller than usual, sijice many 
cliildren had been evacuat- 
ed to the Central Asian Repub- 
lics, the birth-rate decreased 
and infant mortality increased sharply. When the Donbas was 
liberaled from German occuj)atiou a large number of fami- 
lies with children returned to their honu's and in sum- 
mer a considerable epidemic of measles broke out. 

There is a periodic rise in measles morbidity once every 
three or four years and this is followed by a relatively low 
level of incidence with the usual seasonal variation 
(Fig. 46). The periodicity of measles epidemics is associated 
with the natural growth of the non-immune section of the 
child population. When it becomes considerable, conditions 
appear for the development of the epidemic. During the epi- 
demic the greater part of the susceptibles contract the dis- 
ease. The incidence drops radically in subsequent years, 
acquiring the pattern of sporadic interrelated cases. In 
three or four years the number of susceptibles again roaches 



Months 

45 . Scasoual distribution 
of measles morbidity in the 
U.S.S.R. (percentages to annual 
total) ' 
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danger point, and anoth- 
er epidemic breaks out, 
etc. Obviously the 
frequency and intensity 
of epidemics vary with li- 
ving conditions and other 
social aspects of life in a 
given area. 

Laboratory Diagnosis. 

Laboratory diagnosis of 
measles has l)ecome pos- 
sible by the isolation of 
the^virus from iiasoplia- 
ryngeal washings or from 
l)lood and by ascertain- 
ing the virus-neutralis- 
ing antibody increase. 

However, as a rule, these 
methods are not used unless there arc special reasons for 
doijig so, because they arc complicated, costly and unnec- 
essary, the clinical diagnosis of measles being as a rule 
rather simple. 

Prophylaxis. The existing means of measles prophylaxis 
are of a palliative character, since a considerable reduction 
of measles incidence will be achieved only when an effec- 
tive vaccine is availal)le. Attempts to develop such a vaccine 
have been numerous and a number of vaccines are un- 
dergoing epidemiological tests. There is every reason to 
expect that this problem will be solved soon. 

Meanwhile the main objectives in measles control are 
to reduce mortality and suppress outbreaks among children 
under three years of age, a time when this infection is par- 
ticularly dangerous — that is, to confine measles to older 
people and to milder forms. These aims are achieved by pas- 
sive immunisation ajid anti-epidemic measures. Normal 
adult scrum, commonly called anti-measles serum, since adult 
serum always has antibodies to the measles virus, is used 
as a means of passive immunisatioji. The serum is given 
to children under three years who have not had measles, 
whenever there has been association with a measles patient 
in a family or children’s institution. The serum is given 
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intramuscularly in a dose of 30 ml and the dose is doubled 
if the child has a weak organisni or if more than five days 
have passed since Ihe.conlact. When donor serum is not 
available, parent serum or that of measles convalescents 
can be used. In the latter case the dose is reduced to 15-20 ml. 
Today native donor serum is to a considerable extent being 
replaced by gamma globulin —a serum fraction containing 
measles antibodies, (lamina globulin is prepared from donor 
sera, but more often from placental blood, since it is more 
easily available and costs less. It also rules out serum hep- 
atitis (sec “Infective Hepatitis”). Gamma globulin is given 
in a dose of three to five ml intramuscularly or subcutane- 
ously. When applied in the first three days of incubation, 
those measures prevent the development of measles; when 
given in the period from the fourth to the seventh days, the 
infection is mitigated but lasting immunity is nevertheless 
developed. Immunisation carried out later attenuates the 
course of the disease and reduces the possibility of compli- 
cations. 

A measles patient may remain at home. Hospitalisation 
takes place for clinical reasons (if the disease takes a se- 
vere course) or epidemiological reasons (l)ad housing, small 
children in the family). The district sanitary-epidemiolog- 
ical station is notified of each case immediately. The 
isolation of the patient may be ended four days after the 
rash appears. In children’s institutiojis measles contacts 
are segregated from the eighth to Mth day after contact; if 
sera prophylaxis has been carried out, isolation should 
continue up to the 21st. day. Admission of new children to 
the institution should be suspended for tlie period in ques- 
tion, and whenever possible children should remain on the 
premises day and night. Since the virus has poor resistance 
to environmental influences, disinfect ion may be restricted 
to airing and the wiping of objects and walls with a humid 
cloth.. Tliis is done after the isolation of tlie patient. 



WHOOPING COUGH 


Etiology. Tlic ])aLJiogoiiic agoiiL of \vliooi)iiig cough is 
a lioiiiO])liilic J)acillus — //a6vm)/;/u/a.s7J67*/a.v.s7.v. Hosidos, sev- 
eral Ollier diseases, which lake a [)raclically iiidisliuguish- 
al)le clinical course, are caused hy a ])ara-whoopiiig cough 
hacillus Jlacmopliilus parapertussis. The ])acilius of whoop- 
ing cougJi, like the measles virus, has poor resistance in 
the external environment. 

Pathogenesis. Upon entering the upper respiratory tract, 
the pathogen settles mainly in the upper and middle sec- 
tions (trachea, l)ronclii, bronchioles), where it multiplies 
and causes local inflammation and resorptive intoxication 
affecting the vegetative nervous system. The latter aspect 
is related to the characteristic syndrome of whooping cough 
—spasms of the small bronchi and paroxysmal coughing. 
In severe cases the lungs may be affected, usually the result 
of activation of the conditionally pathogenic microflora of 
the upper respiratory tract. Since 7/. pertussis is a pneumo- 
tropic microbe, it does not migrate beyond the respiratory 
organs. The incubation period lasts five or seven days, some- 
times up to 12 days. The catarrhal stage, the spasmodic 
paroxysmal stage and the convalescent stage are distin- 
guished ill the disease. 

Sources of Infection. The patient is most contagious 
in the first stage and at the beginning of the second stage 
of the disease. TJie organism is gradually freed from the 
pathogen, the process being completed before clinical recov- 
ery. Therefore the infectious period lasts 20 or 25 days, in- 
cluding 12 or 15 days from the onset of paroxysmal coughing. 
There is no carrying of the agent in whooping cough during 
the convalescent stage. 



Whooping cough may have a clinically manifested form 
and also inapparent forms in which the main patliognomonic 
symptom— ])aroxysmal coughing — is absent or very mild. 
There are grounds for helieving that asymptomatic or sub- 
clinical forms of the whooping cough infection also exist. 
Thus, the sources of infection in whooping cough are pa- 
tients and persons who develop a subclinical form of the 
infection. 

Susceptibility to whooping cough is not universal and 
is weaker among higher age groups. This is mainly due to 
the fact that a considerahle stratum of the population was 
infected in earlier years and developed life-long immujiity. 
(The higher the age group the bigger the immune stratum.) 
However, as distinct from measles, the decrease in suscep- 
tibility to whooping cough with age is not only the result 
of acquired specific immunity hut also of physiological dis- 
tinctions in older children, in whom susceptibility to whoop- 
ing cough is low or altogether absent. The cumulative ef- 
fect of these factors is that children over 12 and adults 
hardly ever have whooping cough, though they may have an 
asymptomalic form of the infection and be heallhy carriers 
for a short j)eriod. 

Routes of Transmission, Whooping cough is mainly trans- 
mitted by the droplet metliod. Toys and dishes infected 
by whoo])ing cough patients may also he of certain epide- 
miological significance. A whooping cough patient is less 
contagious than a measles patient, particularly wheji par- 
oxysmal cough is absent. The explanation is that the 
//. pertussis is localised in the deep sections of the respi- 
ratory tract and is discharged in large numbers only during 
the coughing spasm. Therefore, contraction occurs not in 
the course of brief contact, J)ut in a more or less prolojiged 
association with the patient — in a family, in childreji’s 
institutions, etc. The comparatively long period of com- 
municability and tlie low contagiousness of whoo])ing cough 
patients explain why outl)reaks of whooping cough arc 
Jiot of an iiitejisive Jiature hut rather take a protracted 
course iji the form of individual or group cases. 

Epidemiology. The epidemiology of whooping cough is 
similar to the epidemiology of measles. It has seasonal 
variations with a peak at the cold period of the year, usual- 
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ly ill llio sprijig, owing to the slow development of whooping 
cough epidemics (Fig. 47). Ojicc in three or five years bigger 
epidemics of whooping cough take place and arc followed 
by a period of low morbidity. Incidence among the urban 
population is higher than in the countryside, where a cer- 
tain part of the population readies the age of low suscep- 
tibility to whooping cougli without meeting the infection. 

Laboratory Diagnosis. Labo- 
ratory diagnosis of whooping 
cough is established liy iso- 
lating II. pertussin in nutri- 
tive media. Since the patho- 
gen of whooping cough settles 
in the deep sections of the 
respiratory tract, the best 
results are obtained by using 
the cough-plate method. For 
this purpose a Petri dish with 
the nutritive medium is placed 

iiol farlhor than 50 cm in ,,ig^ Seasonal distribution 
front of the coughing patient, of whoopin^r cough morbidity 
Ijaboratory investigation of in the IJ.S.S.R. (percentages to 
the contents is then carried annual total) 

ou t. 

Prophylaxis. Prophylaxis of whooping cough is based on 
active immunisation and anti-epidemic measures. The whoop- 
ing cough vaccine consists of killed pathogenic organisms 
and is used alone or in a mixture with the (liphtherial ana- 
toxin. When used alone, the vaccine dose is 1 ml giv^eii t-liree 
limes subcutaneously at monthly intervals. Primary immu- 
nisation is carrieil out at the age of five or six months, and 
reimmunisation, at, the ages of one and a half and three or 
four years, the vaccine being given singly in a dose of 1 ml. 
Combined diphtheria-whooping cough vaccine is given in 
the same doses and at the same intervals as the diphtherial 
anatoxin; children over five years of age are not reinocu- 
lated. It should be borne in mind that whooping cough and 
the diphtheria-whooping cough vaccines cause increased 
reactions (general and local). Great care must therefore 
bo taken to ensure that if there are contra-indications, in- 
oculation is not done. 
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Whooping cough pal.iciils may remain al liomo, hospital- 
isation being carried out when there are clinical or epi- 
demiological reasons tor it. The district sanitary-epidemio- 
logical station is jiotified of every case of whooping cough 
immediately. However, as in measles, the more patiejits are 
hospitalised, the bettor. Segregation for 15 days from the 
appearance of paroxysmal coughing is carried out in the 
focus whore a whooping cough patient has been detected. 
During this period efforts must be made to ensure accurate 
and early detection of other whooping cough patients while 
they are in the catarrhal stage of the disease. Convalescents 
may return to their groups as soon as the spasmodic par- 
oxysmal stage is over. When (here is a group of convales- 
cents, a special regimen should be organi.sed for them since 
they are weak and vulnerable to olihor infections. 

Whooping cough foci are not disinfected, it being suf- 
ficient to air the premises and wipe the objects with a damp 
cloth, which should also be done when the sick child remains 
at home. 



DIPliTIIKRIA 


Etiology. Tlio pathogoiiic agent of diphtheria is Coryne- 
bacterium diphtb.eriaa. Diphtliorial bacilli arc relatively 
stable microbes; they reinaiii viable in the patient’s excreta 
for five or ten days, and in milk and other foodstuffs for 
10 or 15 days. Heating to 00®C destroys them in 30 min- 
utes; the same result is achieved by standard disinfectants 
in a few minutes. Three varieties of diphtherial bacilli are 
distinguished as regards toxin-formation aud virulence, 
(gravis, mitis and intormedius), which differ also by the bio- 
chemical features and the culture media of the colonies. 
There is evidence that the.se varieties are mutually convert- 
ible and arc different stages in the variability of diphtJie- 
rial bacilli. In addition, there arc serological varieties 
of diphtherial bacilli which are distinguished by the struc- 
ture of the antigetis in the microi)ial cell. The dilTerences in 
those bacilli do not affect the properties of the toxin, 
whoso antigenic structure is identical iti all serological and 
other varielics of di])htherial liacilli. 

Pathogen(\sis. ’I’lm i)ortal of entry is usually the upper 
respiratory (ract, the pathogen seltliiig in the na.sopharynx 
aud on the tonsils. After implanlation in the tissues it mul- 
tiplies there, causing necrosis aud diphtherial inflammatioji 
with the formation of fibrinous film. Though diphtherial 
bacilli have been recovered from blood, their multiplication 
does not as a rule spread beyond the pharynx and the upper 
section of the trachea. Particularly important in the patho- 
genesis of diphtheria is the local and the resorptive action 
of the exotoxin produced by the microbes, which mainly 
affects the kidneys, the adrenal glands, the heart muscle 
and the nerve tissues. Resides the pharynx, the conjunc- 
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tiva (diphtheria of the eyes), the genitals and wound sur- 
faces may be the site of implantation and multiplication of 
diphtheria bacilli, in which case the clinical piclure is a 
combination of local lesions and general intoxication. Tlie 
incubation period is from two to seven days. The discharge of 
the palhogon from the organism ceases after clinical recuper- 
ation and in some cases the convalovscent carrier state con- 
tinues for months and years. 

The clinical course of diphtheria may vary in severity 
and in the nature of its general and local manifestations. Besides 
the clinically manifested forms there are snbclinical forms 
and asymptomatic infections which, from the epidemiolog- 
ical point of view, may be identified with healthy carry- 
ing. This variety of clinical manifestation is governed by 
differences in susceptibility and immunity to diphtheria. 
Natural susceptibility to this infection is far from universal. 
It is considered that only 20 per cent of those who come 
in contact with the infection develop the disease, whereas 
the remaining 80 per cent have the asymptomatic form or 
infection which does not lead to the development of the 
disease. Post-infectional immunity is wcll-pronoiiiiced and 
lasting, which explains the rarity of re-infection. However, 
immunity is mainly of an antitoxic nature; it proven Is the 
development of intoxication since the blood serum and 
tissue fluids neutralise the diphtherial toxin, but does not 
preclude the multiplication of bacteria on the surface areas 
of the mucosa. Not only persons with primary infection 
but also those who are immune (because of previous in- 
fection or active immunisation) can therefore become- 
healthy carriers and in some cases continue to be so for a 
very long time. It has been found that the carrying state 
(convalescent and healthy) more often occurs in persons 
with chronic afflictions of the pharynx, the nose and 
nasopharynx (hypertrophy of the tonsils, chronic rhi- 
nitis, etc.). 

Sources of Infection. Sources of infection in diphtheria 
may he patients, convalescent carriers (acute and chronic) 
and healthy carriers (with primary infection or immunity). 
All three (to be more exact— all five) categories of carriers 
of the diphtherial bacilli arc of epidemiological importance. 
However, their role also depends on whether the person 
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ill questioti is a carrier of loxigeuoiis or iion-loxigoiious 
diphtherial bacilli. 

Routes of Transmission. The main mechanism of trans- 
mission is the droplet method. However, owing to the mi- 
crobe’s viability in environment, objects contaminated by 
the excreta of patients and carriers are also instrumental 
in spreading this infection, particularly children’s toys, 
crockery, towels, and in some cases urinals and chamber- 
pots, sponges, etc. (diphtheria of the external genii als in 
girls). The air-borne dust route of transmission of the in- 
fectious agent is also possible in diphtheria, though the 
importance of this mechanism is negligible. 

Epidemiology. Diphtheria is mainly a disease of chil- 
dren under 12 and it is rather rare in higher ago groups 
(though more frequent than measles or whooping cough). The 
reason is that by this age most of the children have been 
in contact with the infection many times and have acquired 
specific immunity even if they have not been inoculated. 
This process is more intensive in urlian conditions than in 
the countryside, whore contact among children is loss in- 
tensive and the efiidemic process not so vigorous. That is 
why older persons in remote localities may prove to be 
noil-immune and even adults may develop diphtheria (diph- 
theria in army recruits). The considerable variation in the 
toxigeriicity and virulence of the circulating strains of 
diphtherial bacilli and the existence of serological varie- 
ties, the difference in susceptibility to diphtheria and the 
variety of clinical forms and intensity of the infectious proc- 
ess, all make it clear why the epidemic ])rocess in diph- 
theria is very complicated and why the immunity pattern 
varies even within one age group. 

Diphtheria morJ)idity has a seasonal nature similar to 
that in other infectious diseases of children (Fig. 48). Tliere 
is no doubt that the heginning of the new scliool year, with 
cliildreii congregating together more indoors, is one of the 
main causes of the diphtheria incidence rise in the cold sea- 
son of the year. Unlike other infections of children, the pe- 
riodicity of diphtheria epidemics is vague and this is also 
due to the complexity of the epidemic process, in which 
the exhaustion of the susceptible groups of population is 
gradual 
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Ill Russia before iJie Revolulioii diphtlieria was one of the 
gravest infections of cliildren, causing high morbidity and 
mortality. The introduction of specific serotherapy l)rought 
about a decrease in the mortality rate but not as big as in 
other European countries because the shortage of doctors 
meant that a considerable part of the population, particu- 
larly in rural localities, did not get timely serotherapy. 

The reduction of diphtheria 
morbidity became possible 
in tile twenties with mass 
manufacture of the diphtheri- 
al anatoxin by Ramon’s meth- 
od. Since then diphtheria 
morbidity and mortality in 
the U.S.S.R. have been on 
the decline, although tliere 
wore a few rises in certain 
years (in the late thirties, 
late forlics and early fifties). 
In many towns diphtheria 
occurs only in the form of 
sporadic cases or has been 
eradicated altogether (Lenin- 
grad, Rostov-on-Don). This is equally true of rural areas. 
The current aiiti-diphtlieria plans provide for further reduc- 
tion of diphtheria morliidity to isolated cases tliroughout 
the country and its eventual total suppression. 

Laboratory Diagnosis. Laboratory diagnosis of diphllieria 
is simple. It is done l)y means of bacteriosco])y of smears 
from the larynx and nose and the ])lanting o[ these mate- 
rials on nutritive media (coagulated serum). A preliminary 
result may be obtained on the day the material is drawn 
(bacterioscopically), and the final result, on the second day. 
When the toxigenicity of diphtherial cultures has to be 
determined, additional investigations are required. 

Prophylaxis. Prophylaxis of diphtheria is based on reg- 
ular active immunisation of children with diphtherial ana- 
toxin, the detection and sanation of carriers, and also on 
anti-epidemic measures in diphtheria foci. The fight against 
lethality is based on early diagnosis and specific treat- 
ment with serotherapy, antibiotics, etc. 
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Fig. 48. Seasoaal distribution 
of diphllioria morbidity in 
the U.S.S.R. (percentages to 
annual total) 



Inocnlalioii is llio l)asic measure in diplillieria |)i*ovciiti()u. 
1'lie diphtheria loxoid suggested hy Ramon in 1920 is 
used in vaccination to this day, although the method of 
manufacture has heeJi modified considerably since then 
and two types of the preparation are produced: diphtheria 
toxoid, purified and absorbed on aluminium alum, and 
the combined diphtheria-whooping cough vaccine. The two 
preparations are given in similar doses and are administered 
intramuscularly. In primary immunisation three injections 
are given at monthly intervals. Rcinoculation is done with 
single doses. Children are first inoculated at the age of 
five or six months, and inoculated at the age of one and a 
half, and three or four years; all with the combined diph- 
theria-whooping cough vaccine. Two more reinoculations 
are carried out at the age of seven or eight and 10 to 12 years 
and, if there are epidemiological reasons, at 10 or 17; these 
are done with the diphtheria toxoid only. It sliould be 
borne in mind that since the diphtheria-whooping cough 
vaccine can cause allergic reactions, children should be 
examined carefully, and where there are contra-indications 
they should not be immunised. At the same time an effort 
should be made to immunise as many children of the ap- 
propriate age as possible since the existence of even a small 
group of those not inoculated creates a potential for a rise 
in diphtheria morbidity. 

Experience in several European countries has shown that 
when the anti-diphtheria inoculation programme is well 
organised tliis disease can easily bo eradicated in a few years. 
The same has been ])roved by experience in many towns 
and areas of tlie Soviet Union (Fig. 49). 

This is why public health bodies have been given the task 
of eradicating diphtheria within a few years throughout the 
U.S.S.R. 

An importajit measure in diphtheria prophylaxis is con- 
trol of the carriers. With this in view, examinations for 
diphtheria carriers are arranged annually among staffs of 
maternity homes and pre-school children’s institutions. 
Furthermore, diphtheria patients are discharged from hos- 
pitals only after screening by bacteriological investigation. 
Carriers are not admitted to children’s institutions and 
are subject to sanation by means of antibiotics. In thes(‘ 



cases il is advisable to determine the loxigeiiicity ol the 
diphtherial bacilli isolated from tliem, and to apply re- 
strictive measures only to carriers of toxicogenic diphtherial 

bacilli. The period of seg- 
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Fig, 49, Eradication of diphtheria in 
Leningrad 


regalioii should not ex- 
ceed 30 days provided 
all contacts have been 
adequately immunised. 

A diphtheria patient 
must be placed in a hos- 
pital for infectious dis- 
eases. Kverycase of diph- 
theria has to be reported 
to the district sanitary- 
epidemiological station. 
Anti-diphtherial scrum 
is admin islered on the 
spot without waiting for 
final diagnosis and hos- 
pitalisation. To exclude 
the possibility of ana- 
phylactic shock the se- 
rum is administered in 
two portions l)y llezred- 


ke’s method: first 0.1- 


0.3 ml and the remainder after two hours. Linen is disinfected 


by boiling, clothing by chamber disinfection and floors and 
household objects in the focus are washed. Children under 
12 are segregated for seven days and subsequently examined 
for the carrying of diphtherial bacilli. 



SCARLET FEVER 

Etiology. Scarlet fever is caused l)y hemolytic streptococ- 
ci {Streptococcus hemolyticus). Several dozen serological 
varieties of streptococci with differojit antigenic structures 
arc knowji. All of them produce one and the same exotoxiji. 
The viability of streptococci in environment is similar to 
l-hat of the diphtlieria microbe l)ut they perish more read- 
ily ill desiccation, so tliat the dust-borne mechanism of 
transmission found in diphtheria is impossible in scarlet 
fever. At the same time the streptococci can remain viable 
for a long time in food products, particularly in milk and 
in foods containing sugar; milk-borne outbreaks of strepto- 
coccal infections (of the toxic food infection type) and of 
scarlet fever are possible. 

Pathogenesis. Scarlet fever is one of the clinical mani- 
festations of streptococcal infections; other manifestations 
are pyoderma, erysipelas, sepsis and afflictions covered 
by the general term rheumatic carditis. This variety of 
clinical manifestations of streptococcal infection is deter- 
mined by the presence of toxins and corpuscular antigens 
in the streptococcus, by the complexity of the immuno- 
genesis in streptococcal infection, in the course of which 
infectious allergy can be set up, and by tlie portal of entry 
of the streptococcus. Speaking generally, scarlet fever may 
be described as a primary encounter with the streptococcus 
accompanied by the development of an antitoxic immunity, 
whereas rheumatic carditis is an infection occurring in 
an organism which has developed antitoxic immunity and 
has the symptom of an infectious allergy. 
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An important part in the pathogenesis of scarlet fever is 
Ihe intoxication caused hy tlie multii)lication of streptococci, 
above all in Ihe pharynx and the nasopharynx, and the ar- 
rival of the streptococcal toxin in the organism. The disease 
develops following an inciihation ])oriod of three to seven 
days (its maximum duration is 12 days) and takes the 
course of a general feverish condition with local involvements 
of the laryjix and the nasopharynx, intoxication and rash. 
Purulent and se])tic complications of scarlet fever are caused 
hy the penetration of the streptococci (in many cases 
owing lo reinfection or superinfection) into the blood and 
their multiplication in internal organs. Scarlet fever may 
take a clinically manifested or an inapparent form; in the 
latter many of ils palhogriomonic symptoms are absent. 
It was Jioted long ago that scarlet fever epidemics are ac- 
companied by a rise in the incidence of toiisillilis, 
which is a frequent manifestalion of streptococcal infection. Se- 
rological studies show that the primary streptococcal in- 
fection can also take an asymptomatic course. The organ- 
ism gets rid of the pathogen gradually and in a consider- 
able percentage of the patients the process is terminated 
only after clinical recovery. A certain percentage of pa- 
tients become convalescent carriers. 

When penicillin or other antibiotics are used the strepto- 
cocci perish rapidly (in two or five days). Antibiotic ther- 
apy, however, may alter the normal immunogeiiesis, with 
the result that relapses are possible in penicillin-treated 
patients and there may be reinfection, which was very rare 
prior to the introduction of antibiotic therapy. 

Sources of Infection. The sources of infection in scarlet 
fever are patients, convalescent carriers and healthy car- 
riers. The latter, as in diphtheria, may be either immune 
or suffering from primary infection. 

Routes of Transmission. The infectious agent in scarlet 
fever is transmitted by the droplet method, though the 
factors involved in transmission may include household 
objects, crockery, toys and food producls, milk in partic- 
ular. Scarlet fever infection is possible also through 
wound surfaces and the parturient canal (extrabuccal scarlet 
fever). 

Epidemiology. Scarlet fever mainly affecis children under 
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12 years of age but may also occur in adults. The reasonal 
pattern of scarlet fever is typical of other children’s infec- 
tiojis. JMorhidity ijicreases in early antuinn with the hegin- 
ning of the school year when childi*eii congregate together 
indoors. During the summer, scarlet fever incidence drops. 
Considerable epidemics occur once in throe or five years. 
However, the periodicity of scarlet fever epidemics is not 
as regular as in measles (Fig. t'DO). Scarlet fever morl)idity 
in rural areas is lower than 
in towns owing to the 
lower intensity of the epi- 
demic process. As a re- 
sult, nmny country-dwell- 
ers have no immunity iji 
adolescence, whereasj most 
of the children in big towns 
encounter scarlet fever in- 
fection or acquire immuni- 
ty by 12 years of age or 
even earlier, in pre-school 
or early school years. \ ' 

An obvious evolution of 
scarlet fever has been tak- 
ing place during the re- 
cent 20 or 30 years, the 
course of the disease becom- 
ing milder, with a sharp 
drop in mortality. Before it was justly regarded as one of 
the gravest infections of children with a high mortality rate 
(eight or twelve per cent) and accompanied by complica- 
tions, frequently of a stable nature (purulent otitis with 
the development of deafne.ss, nephritis, lesions of the heart 
muscles, etc.). 

At present, scarlet fever is one of the mildest of children’s 
infections with negligible mortality (0.001 per cejit). The 
introdTiction of penicillin only in part explains this devel- 
opment, since scarlet fever also takes a mild course in those 
who have ]jot been treated with penicillin. The phenomenon 
is more likely the sign of a general weakening of the toxi- 
cogenic properties of streptococci, or of the general increase 
in lh(» resistance of the population to primary streptococcal 
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Fig. 60. Periodicity of scarlet fever 
iriorbidity in tlie U.S.S.U. 
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infection. A satisfactory explanation has not yet been 
found for this pheiiomeiioa. 

Laboratory Diagnosis. Laboratory diagnosis of scarlet 
fever is possible either by recovery of streptococci from 
the larynx or by the determination of antibodies to the 
streptococcus, its toxins and enzymes in the blood serum.. 
This method of diagnosis is not in general use owing to 
the widespread nature of the streptococcus, which is fre- 
quently found in the larynx of healthy people, and also 
because it is impossible to distinguish the streptococci 
which have caused the infection in qucstioji from the trcmeji- 
doiis mass of streptococci circulating among the population. 

Prophylaxis. The prophylaxis of scarlet fever has rather 
limited objectives, the reduction or mortality and occur- 
rence of complications, and the suppression of scarlet fever 
outbreaks in children’s institutions. 

So far attempts at developing vaccines for active immuni- 
sation have failed. The proposed vaccines made of killed 
microbial organisms and toxins of the streptococcus and the 
mixed preparations have produced limited ehect and only 
when a large number of injections (three to five) has been 
given. An ijicrease in the dose of the antigen led to serious 
reactions which differed but little from the infection prop- 
er, whereas attempts to obtain a harmless preparation of 
the anatoxin type have failed. Therefore active immunisa- 
tion in scarlet fever is still a problem to be solved, and the 
preparations which are manufactured for the purpose (for 
instance purified adsorbed streptococcal toxin) have only a 
limited application. Sera prophylaxis of scarlet fever by 
donor serum and gamma globulin is also of limited applica- 
tion. 

The scarlet fever patient may remain at home for treat- 
ment or may be hospitalised for the clinical and epidemiolog- 
ical reasons mentioned in the chapter on measles. The dis- 
trict sanitary epidemiological station is informed of cases 
of scarlet fever immediately. When scarlet fever patients 
are hospitalised, it is advisable to fill the wards and to 
discharge the patients simultaneously, since this prevents 
reinfection with the streptococci circulating in the hos- 
pital. Reinfection frequently leads to the development of 
purulent and septic complications. Adequate ventilation 
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lias^to be provided in the wards. Patients should bo dis- 
charged on the 7th-12th day of the disease if there is clini- 
cal recovery, and when penicillin treatment is used they 
may be sent home even earlier (in four or five days) for the 
convalescent period. In all these cases children under 12, 
as well as adults working in pre-school institutions and in 
the first two forms at school, are allowed to go to work or 
school after 12 days of isolation at home. 

In children’s institutions (nurseries, kindergartens, the 
junior school), where scarlet fever cases have occurred, a 
seven-day segregation is practised. 

There is no final disinfection in the focus, it is sufficient 
to wash the floors and household objects and to air the room, 
which should be done throughout the time the patient is 
there. 
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EPIDEMIC ENCEPHALITIS 


Etiology. Epidemic oiiceplialilis (lethargic encephalitis, 
type A encephalitis, Ecoiiomo disease) is an acute infectious 
disease mainly affect ing the brain. 

The disease has been known at least since the 18th cen- 
tury, but many aspects of its etiology and epidemiology 
are still obscure. 

In the first place, even the causative agent of epidemic 
encephalitis has not been discovered. Bacterial origin can be 
considered to be completely ruled out and practically all 
investigators agree that the causative agent of epidemic 
encephalitis is a fillrable virus. 


Following the studies iiuulo by Levadili and his collaborators 
(1920-29) it was for some lime thought that the agent of epidemic 
encephalitis was the herpes virus. This point of view was based 
on experiments with test rabbits which developed typical symptoms 
of encephalitis with a fatal outcome (fulminant form of encephalitis) 
after being infected in the l)raiu or the cornea with suspension from 
the brain of people who liad died from the disease. Uurirjg subsequent 
investigations an absolutely similar picture of the disease was pro- 
duced in rabbits when they were infected with herpes vesicle fluid. Im- 
munological studies showed that the two viruses were identical. 
On the strength of those data some scientists wore led to believe that 
both infections — epidemic, eiicoplialitis and Herpes simplex — were 
caused by one and the same agent, the virus of herpeto-encephalitis 
(Levaditi). Others (L. V. (jrornashevsky) believed tliat the pathogenic 
agents of herpes and encejUialitis differed, though their immunological 
and biological properties wore very much alike. 

As a result of subsc(juer)t investigation Levaditi ’s error was re- 
vealed. We have to agree with the conclusions of J.. A. Zilber (1945) 
that Jjwaditi was dealing not with Uio true agent of epidemic enceph- 
alitis but with Herpes simplex, frequently recovered from humans. 
Infection with the herpetic virus in childhood usually leads to the 
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(levelopmenL of aphthous stoinalitis of short iluralioii. Followiiij^ recov- 
ery from this disease, many people become virus-carriers for a long 
time, sometimes for life. When the defence nieclianism of llie organism 
is weakened due to various causes, including infectious diseases, a 
herpetic virus can produce an outburst of the infection whicli manifests 
itself, as a rule, in the form of a vesicular eruption near liie mouth and 
the nostrils; in rare cases, a graver affliction might develop- -encepha- 
litis. Probably when Levaditi investigated patients suffering from 
epidemic encephalitis, it was not the true agent of (his disease thal. 
he recovered, but the accompanying virus of fferpes simplex, and (his 
had led him and other authors to erroneous conclusions. 

Subsequently attempts to isolate the virus of epidcnnic encephali- 
tis were made byM. P. ('humakov (1942-44) and otiiers, but to no pur- 
pose. Thus, the virus of epidemic encephalitis remains undiscovered 
and its properties may be deduced only by indirect epidemiological 
data. Epidemiological observations indicate that the agent of enceplia- 
litis is of low resistance and perishes quickly in the environment. 
This explains why contagion occurs only through association with a 
patient or carrier. 

Pathogenesis. Epidemiological surveys and palliologo- 
anatomical and histological investigations give grounds for 
supposing that the pathogenic agent of epidemic encoplva- 
litis invades the organism througli the upper respiratory 
tract (nasopharynx) and from there penetrates the brain. 
It is believed that the virus is propagated along the nerves 
reaching the brain from the nose and the nasopharyjix via 
the endings of n. olfactorii. The nasopharynx, a})])arently, 
is also the place where the virus is discharged from the or- 
ganism. 

The clinical course of epidemic encephalitis varies greatly 
in severity and in the intensity of symptoms. Alongside the 
clinically manifested forms with a sub-acute or acute course, 
and the siilisequent development of parkinsonism, the 
disease can take an inapparent form, when tlie neurological 
symptoms are weak and only the Jio(. very characteriside 
sympl.oms of rhinopharyngitis are [)resont. Finally, some 
infected persons have the asymptonialic form without 
clinical signs of the disease. 

Reinfections do not usually occur and it must be concluded 
that the infection (apparent, inapparent or asyinptomalic 
form) leads to the development of stable immunity. 

Sources of Infection. Man is the sole reservoir of the virus 
of epidemic encephalitis. Patients with the apparent and 
inapparent forms of the disease and carriers may be sources 


16* 


243 



of infection. The duration of the contagious period is un- 
known, In view of the existence of a sub-acute and at times 
a chronic recurrent type of the disease, it must be assumed 
that the virus of encephalitis can survive in the patient’s 
organism for a long time. Cases have been observed of pa- 
tients infecting persons in contact with them several months 
or even more than a year after the onset of the disease. Such 
cases indicate that there are virus-carrying convalescents. 
In addition to the convalescent carrying state in epidemic 
encephalitis there is healthy carrying which, viewed patho- 
genetically, is tantamount to the asymptomatic infection. 
Thus, in epidemic encephalitis, apart from obvious patients, 
those suffering from obliterated forms of the disease and 
carriers are of great epidemiological significance. 

Routes of Transmission. Epidemic encephalitis is spread 
by the droplet method. It can be regarded as proven that 
household objects are not instrumental in the transmission 
of this infectious agent. 

Discussing the susceptibility of the population to enceph- 
alitis, L. V. Gromashevsky and G. M. Weindrach point 
out that when only one per cent of the people infected de- 
velop clinically manifested forms of the disease, the rest 
have the disease in the abortive and inapparent forms, 
or become healthy carriers. What is more, people who have 
had the infection in the past can again become healthy 
carriers. This is why cases of epidemic encephalitis are as 
a rule sporadic and apparently unconnected. 

Epidemiology. It should be pointed out, however, that 
although the majority of investigators support this view 
on the sources of infection and the nature of the epidemic 
process in epidemic encephalitis it cannot be regarded as 
unquestionable. There are still many moot points in the 
epidemiology of encephalitis. The disease is clearly an 
old one since the residual syndrome of Parkinson’s disease 
characteristic of it was known even before the works of 
von Economo. The disease attracted attention in connection 
with the rise in morbidity which began in the first years 
of World War One and reached its peak in 1918-20, coin- 
ciding with a pandemic of influenza. It was suggested that 
a decline in resistance caused by influenza (it may be re- 
called that during the pandemic of 1918-20 practically the 
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entire population of the world contracted influenza) led to 
an increase in the susceptibility to epidemic encephalitis. 
However, it is doubtful whether this supposition should 
be accepted unreservedly, since subsequent big epidemics 
of influenza have not been accompanied by an increase in 
encephalitis morbidity. Besides, it is doubtful whether the 
viewpoint that epidemic encephalitis is a ubiquitous disease 
is correct. It seems more probable that owing to the low 


natural susceptibility of 
a considerable propor- 
tion of the population 
to this disease, this in- 
fection is not very wide- 
spread. 

Gases of epidemic en- 
cephalitis have been de- 
scribed in different coun- 
tries. They occur spo- 
radically or in the form 
of minor outbreaks. As 
a rule, the morbidity 
indices are only frac- 
tions of unit per ten 
thousand of population. 
During the previously 
mentioned epidemic of 
encephalitis (1 91 9-20) 
the morbidity indices 
were seldom more than 
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Fig, 51, Economo disease inorbidity 
for 10 years in the U.S.S.R. 


2-2.5 per ten thousand of population. Between 1918 and 
1920 this disease reached a peak in the U.S.S.R. Subse- 
quently morbidity has i)ecn kept at a low level (Fig. 51). 

Epidemic encephalitis afflicts mainly adults, another ar- 
gument against regarding encephalitis as one of the wides- 
pread diseases which affect the population already in child- 
hood. The same consideration excludes analogies between 
epidemic encephalitis and meningococcal meningitis. 

The disease is more frequent in towns than in rural areas. 
Thus, 86.8 per cent of encephalitis cases in Britain are found 
among town-dwellers and 13.2 per cent, in rural areas. In 
the U.S.S.R. the urban population accounted for 60.6 per 
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cent of all cases from 1941) to 1952, and the rural— for 39,4 
per cent. The morbidity of epidemic encephalitis has a pro- 
nounced .seasonal pattern, occurring mainly in the winter 
months. 

Laboratory Diagnosis. There arc no methods of laboratory 
diagnosis of epidemic encephalitis and the diagnosis is made 
as a result of clinical examination. 

Prophylaxis. Since there is no specific prophylaxis against 
epidemic encephalitis the fight against this infection is 
based on general anti-epidemic measures. 

The patient is subject to compulsory hospitalisation. The 
district sanitary-epidemiological station is notified imme- 
diately. Whenever cases occur in a collective (hostel, chil- 
dren’s institution, etc.), active measures should bo taken 
to delect other palients (measurement of temperature, 
questioning 1 0 reveal early symptoms). The length of stay in 
hospital depends on clinical indications. 

The focus should be kept under observation for three or 
four weeks corresponding to the time of the incubation pe- 
riod. Disinfection of the focus is unnecessary. 



EPIDEMIC CEREBROSPINAL MENINGITIS 

Etiology. Tlie pathogenic agent of epidemic cerebrospinal 
meningitis, meningococcus {Neiss<ria mminf^itidis)^ is one 
of the pyogenic cocci and iji many of iLs biological proper- 
ties is similar to the agent of gonorrhea. Meningococcus 
is unstable in environment and perishes within a few hours 
on objects polluted with the excreta of patients; it is poorly 
resistant to desiccation and is neutralised in a few mijiutes 
by disiiifectajits (phenol, crezol, chloride of lime, etc.) of 
standard concentration. 

Culture of meningococci requires a medium rich in pro- 
teins. The white mouse is the most sensitive test animal 
to meningococci. Four serological variants of meningococ- 
cus are known and designated as A, B, C and I). The most 
common are the A and B variants. 

Pathogenesis. The portal of entry is the upper respiratory 
tract and the pathogen develops on the mucous membranes 
of the nasopharynx. The multiplication of the meningo- 
coccus occurs in the surface layers of the mucosa and is 
accompanied by a catarrhal inflammation (nasopharyngi- 
tis). The meningococci then enter the blood stream causing 
meningococcemia; the blood stream carries them to the 
pia mater where they cause acute purulent le|)tomeningi- 
tis. Less often there are involvements of the joints (arthri- 
tis), of the heart (endocarditis) and numerous lesions of 
the serous membranes “(polyarthritis). 

The pathological process, however, seldom reaches such 
advanced stages. Often the process is limited to meningo- 
coccemia without secondary focal lesions (meningitis), or 
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even to catarrhal nasopharyngitis without the subsequent 
spread of the meningococci in the organism. Thus the im- 
plantation of the agent and its discharge from the organ- 
ism with the mucosal secretion takes place through the 
nasopharynx. 

As a rule the meningococcus remains in an infected or- 
ganism even after the termination of the disease and the 
recovery of the patient, since the meningococcus can sur- 
vive and multiply on the mucous membranes of the naso- 
pharynx. When patients arc treated with chemodrugs(siil- 
phonamidcs and penicillin) the organism is free of the me- 
ningococcus within a few days. 

The clinical manifestations of a meningococcal infection 
vary with the characteristics of the pathogenesis: there ^ 
may be acute purulent (less often serous) cerebrospinal 
leptomeningitis and meningococcal sepsis, catarrhal naso- 
pharyngitis, and finally asymptomatic infection. The asymp- 
tomatic infection and the inapparent forms of the disease 
(nasopharyngitis) are more common than the clinically 
manifested form, acute purulent meningitis. The disease 
leads to the development of a lasting immunity and rein- 
fections are rare. Immunity is acquired after clinically 
manifested, inapparent and asymptomatic forms of the in- 
fection. 

These peculiarities of the pathogenesis and Immunity 
in epidemic cerebrospinal meningitis are of considerable 
significance in the epidemiology of this infection. 

Sources of Infection, Epidemic cerebrospinal meningitis 
is a disease only affecting man, and man is the sole reservoir 
of the pathogenic agent. The sources of infection are pa- 
tients, convalescent and healthy carriers. 

The epidemiological significance of the three categories 
of infection sources varies. 

People suffering from a clinical form of the disease are 
rarely a source of new infections, whereas contagion is much 
more frequent in the case of patients suffering from inap- 
parent forms, and carriers. It is difficult to obtain more 
accurate data on the comparative frequency of clinically 
manifested and asymptomatic forms of the disease, because 
of the difficulty of diagnosing the latter cases; when thor- 
ough investigation was possible, the number of asympto- 
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matic cases detected was several times that of meningitis 
patients. 

There are two categories of carriers in epidemic cerebro- 
spinal meningitis: convalescent and healthy carriers. Chronic 
pathological processes in the nasopharynx make for the de- 
velopment of protracted carrying, as in diphtheria. Con- 
valescent carriers, specifically those with the chronic form 
of the disease, are an important source of infection. 

Healthy carrying is a result of asymptomatic meningo- 
coccal infection; it can arise both in the primary and in the 
secondary infection. Observations have shown that the num- 
ber of healthy carriers considerably surpasses that of pa- 
tients (four- or tenfold). As a rule healthy carrying is of short 
duration and terminates within ten or fourteen days. 

Routes of Transmission. The droplet method is practi- 
cally the only way in which epidemic cerebrospinal men- 
ingitis is transmitted. Since the agent readily dies outside 
man’s organism, the only household objects of epidemiolog- 
ical significance are dishes and toys. The bulk of infec- 
tions result from direct association with patients and car- 
riers. 

Human susceptibility to epidemic cerebrospinal menin- 
gitis is low. L. V. Gromashevsky and G. M. Weindrach 
have demonstrated that out of 200 persons infected with 
the meningococcus only one person develops meningitis, 
in one or two meningococcemia sets in, in 15 or 16 the symp- 
toms of nasopharyngitis are observed and the remainder 
have the asymptomatic form of the infection and become 
healthy carriers. 

Epidemiology. The epidemic process in meningitis, there- 
fore, is quite specific; most of the infected people develop 
the asymptomatic form of the disease and become healthy 
carriers, some have inapparent forms and only a few devel- 
op the clinically manifested form. As the first and second 
categories of infected persons may be detected only by spe- 
cific investigation, the disease, even in a big epidemic, ac- 
quires the nature of scattered, apparently unconnected 
cases. Patients suffering from obliterated forms of the dis- 
ease and carriers which are the connecting links between 
individual cases, are only detected on thorough clinical 
observation and bacteriological investigation. 



Epidemic cerebrospinal meningitis is a world-wide disease, 
more prevalent in countries with a temperate climate 
than in hot countries. As a rule it occurs sporadically, and 
in the form of small outbreaks, though big epidemics are 
observed from time to time. 

In the U.S.S.R. meningitis occurs sporadically; small 
outbreaks are rare and involve no more than a few dozen 


people. The morbidity is non-uniform in different age 
groups. Epidemic meningitis afflicts mainly the younger chil- 
dren. As for the causes of greater morbidity among children, 
some people attribute this to the physiological age pecu- 
^ liarities of the organism, ow- 

iiig to which children are more 
jQ . yA susceptible than adults to 

g - many infections. Others believe 

S ■ physiological age 

7 peculiarities are of no signifi- 

cancc, and that the decline in 

/ // m iv Vf vitmix x xi xn the morbidity rate with age 
Months icj a result of specific immu- 

nity, acquired in previous 
Fig, 52. Seasonal distribution apparent or asymptomatic 
of meningitis morbidity in the 
U.S.S.R. (percentages to annual miecuon. 

total) In fafct both suppositions 

are valid, though each is but 
a partial explanation. If we accept the latter point of view 
we would be saying that every person had contracted me- 
ningococcal infection in the apparent or the asymptomatic 
form in his childhood, which is far from being the case. 

Epidemic cerebrospinal meningitis is more frequent in 
towns where congestion is greater than in the countryside. 
It is clearly a crowd disease afflicting mostly those who 
are living in substandard conditions. 

The influence of overcrowding upon the morbidity of 


epidemic meningitis is illustrated by the following exam- 
ple given by Glover. Among British troops living in good 
hygienic conditions, from two to five per cent of the men 
were found to be carrying meningococcus and there were 
no cases of clinical meningitis. Carrying was found in 35 per 
cent of the men among troops which were living in over- 
crowded and unfavourable hygienic conditions. Cases of 
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meningitis were also recorded. Meningitis occurs more 
often in the cold season of the year (Fig. 52). 

The seasonal variation in the morbidity of epidemic 
meningitis is not as evident as in other droplet infections. 

Laboratory Diagnosis. Laboratory diagnosis of meningi- 
tis is establi.shed by the isolation of meningococci from 
the mucosa of the nasopharynx or from the spinal fluid; 
in the case of meningococcal sepsis, from the blood, the 
punctate of affected joints and other seats of infection in 
the organism. 

Prophylaxis. Prophylaxis and suppression of epidemic 
cerebrospinal meningitis are based mainly on general anti- 
epidemic measures. 

A meningitis patient should be isolated and placed in an 
infectious diseases hospital for a period of 21 days. The 
patient sliould not ho discharged before the results of bac- 
teriological investigation become negative, la every case 
of epidemic cerebro.spinal meningitis the district sanitary 
epidemiological station is notified. 

When a number of ca.ses occur in a children’s institution, 
active measures have to be taken to detect patients suffering 
from mild and inapparont forms of the disease, llesides 
clinical observation (nasopharyngitis), it is expedient to 
ijistitute a bacteriological investigation of the mucus of 
the nasopharynx of persons who have been in clo.se associa- 
tion with the patient. 

Both the patients and the carriers are given chemother- 
apeutic treatment. 

These measures are the whole extent of the work in men- 
ingitis foci. Disinfection in the focus is unnecessary and 
it is sufficient to wipe objects with a moist cloth and air 
the premises. There are no specific methods of preventing 
epidemic cerebrospinal meningitis (vaccination, seropro- 
phylaxis) and there is no particular need for them since men- 
ingitis is a comparatively rare disea.se. 



CHICKEN POX 

Etiology. The pathogenic agent of chicken pox is a filtra- 
ble virus. It has little resistance to environmental influences 
and dies quickly outside the organism of man. The virus is 
strictly adapted to a parasitic existence in man^s organ- 
ism and can bo isolated only from tissue cultures or on 
human skin inoculated into the chorioallantois of chick 
embryo. 

The agent of Herpes zoster closely resembles the virus of 
chicken pox. The two viruses are indistinguishable in mor- 
phology of elementary bodies and inclusion bodies. Avail- 
able data also point to immunological similarity and 
even identity of the two viruses. The patho-histological 
picture of rash elements in Herpes zoster and chicken pox 
is also very similar. The similarity of the two diseases is 
confirmed by certain epidemiological observations. In view 
of all this some authors identify chicken pox and herpes 
zoster and regard the latter as a manifestation of chicken 
pox in adults. This point of view, however, cannot be re- 
garded as proved beyond doubt. Immunological similarity 
occurs in pathogens of different diseases (for instance, the 
pathogenic agents of louse-borne typhus fever and murine 
typhus, the agents of smallpox and cowpox). From the 
clinical and epidemiological points of view, herpes zoster 
and chicken pox are different diseases and there are no 
grounds for identifying the two diseases. 

Pathogenesis. The pathogenesis of chicken pox is simi- 
lar to the pathogenesis of smallpox. The pathogenic agent 
invades the organism through the upper respiratory tract. 





multiplying at the place of implantation and entering the 
blood stream. It is carried by the blood stream and settles 
mainly in the epithelium of the skin and the mucous mem- 
branes, causing the development of a characteristic vesic- 
ular rash. There are cases of the virus affecting the pia 
mater (serous meningitis). Thus, owing to its dermotropic 
nature (adaptation to the epithelial tissue), the virus accu- 
mulates mainly in the epithelium of the skin and the mu- 
cosa, and sometimes in the pia mater. The virus is discharged 
into the environment with the content of skin and mucosa 
vesicles, and this is particularly important for the transmission 
of the agent from a diseased person to a healthy one. The 
vesicles found on the mucous membranes of the respiratory 
tract macerate quickly, their content arrives at the surface 
of the mucous membrane, which facilitates the transmis- 
sion of the infection by the droplet method. 

Apparently the disease always takes a sufficiently spe- 
cific clinical form. Following an incubation period of 14-16 
days (variation is comparatively rare, ranging from 10 
to 23 days), a fever develops, there are moderately gen- 
eral disorders and vesicular rash on the skin and the 
mucous membranes. At times these symptoms are supple- 
mented by phenomena of meningitis. The grave forms of 
the disease (pustulous, bullous, hemorrhagic) are rare. 
The infection leads to the development of a stable im- 
munity. 

Sources of Infection, Man is the sole reservoir of the chick- 
en-pox virus. The only source of infection is a chicken- 
pox patient. The contagious period in chicken pox is brief, 
the patient is dangerous to those around him from the first 
days of the disease until the seventh day after the appear- 
ance of vesicles. The early developed immunity results 
in the destruction of the virus in the organism of the pa- 
tient. The patient is extremely contagious for susceptible 
contacts, since a tremendous number of virus particles is 
discharged in the air during talking, coughing and sneezing. 
The nature of the immunity precludes any form of carrying 
(convalescent or healthy) in this infection. 

Routes of Transmission. The transmission of infection 
occurs almost solely by the droplet method; transmission 
with toys used by the sick child is also of some importance, 
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but since the virus perishes readily in the environment, the 
importance of the latter method of transmission is very 
limited. 

Susceptibility to' chicken pox is universal in childhood. 
It may be considered as proved that in modern conditions 
every person contracts this infection in childhood and 
therefore the non-susceptibility of adults is a result of im- 
munity acquired in childhood. 

Epidemiology. Chicken pox is aVorld-wide infection afflict- 
ing practically the entire population; in this respect it may 
be compared to measles. Owing to the high susceptibility 
of the population, the great infectiveness of the patient and 

the droplet method of trans- 
mission, almost all children 
contract the disease, and it 
seldom occurs in persons over 
15 years of age. 

As in other infections with 
the droplet mechanism of 
transmission, morbidity is 
higher in the cold months of 
the year. A certain periodici- 
ty of chicken-pox epidemics 
Wb4 19^)5 1956 1957 1958 |g observed, as with measles 

(Fig. 53). 

Fig. 53. Cliickon pox iiicidcMico T here are no full statistics 
in Moscow of chicken-pox morbidity be- 

cause many parents do not 
apply for medical assistance when their child develops 
the disease and, therefore, the available data on morbid- 
ity are approximate. 

Diagnosis. The clinical picture of chicken pox is suffi- 
ciently specific and laboratory investigation is not needed. 
Doubt may arise only in serious cases, when chicken pox 
has to be distinguished from smallpox. In this case Paul’s 
diagnostic test is made (see “Smallpox”) and other types 
of virological investigation are undertaken. 

Prophylaxis. The child suffering from chicken pox is 
isolated at home: the isolation of the patient ends five days 
after the appearance of the last fresh element of rash. When 
chicken-pox cases are detected in a group of children, the 
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contacts under seven years of age are segregated between 
the 11th and the 21st day of contact. As a rule this is the ex- 
tent of anti-epidemic measures in chicken pox. 

Seroprophylaxis with adult serum (so-called anti-mea- 
sles serum) and gamma globulin may be recommended as an 
additional measure. The preparations are given in the same 
doses as in seroprophylaxis of measles and are particularly 
effective in the first four days after infection. Seroprophylax- 
is is advisable for children who are not very strong and also 
for the suppression of an outbreak of chicken pox in a nur- 
sery or kindergarten. 

The suggested method of active immunisation by inocula- 
tion with the vesicle fluid has not been adopted owing to 
the danger of infection with infective hepatitis and other 
diseases. 



EPIDEMIC PAROTITIS (MUMPS) 


Etiology. The agent of epidemic parotitis is a fillrable 
virus. The parotitis virus is in many respects similar to 
the influenza viruses: it is readily cultivated in chick em- 
bryos and agglutinates the erythrocytes of hen and some 
animals due to the presence of a specific enzyme, neuramini- 
daze. The pathogenic agent of parotitis, together with the 
viruses of Newcastle disease and influenza D, belongs to 
the group of para-influenza viruses. 

Outside the human organism, the parotitis virus is just 
as unstable as the agent of influenza. The strains of the paro- 
titis virus, isolated in different places and at different times, 
have the same antigenic structure. 

Pathogenesis. After entering the mouth and settling in 
the cells of the mucous membranes, the parotitis virus pen- 
etrates the salivary glands, from where it spreads through- 
out the organism with the blood stream. In epidemic 
parotitis the salivary glands are nearly always affected (the 
parotid, submaxillary and sublingual glands), sometimes 
the genital glands are involved (testes in men, ovaries in 
women) and the pancreas. Recently, nervous complications 
of parotitis— the development of serous meningitis— have 
often been noted. The virus is discharged from the organism 
in saliva. 

Following an incubation period which varies from 11 to 
23 days, but more often lasts 18 days, the disease takes a 
clinically manifested form; there are also inapparent forms 
and asymptomatic infections. 

Infection with parotitis virus leads to the development 
of intensive immunity and the formation of virus-neutralis- 
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ing antibodies in the blood and tissular fluids. As in iiiflucu- 
za, immunity is short-lived and this explains why reinfec- 
tion of epidemic parotitis both among children and adults 
is frequent. The nature of the immunity, however, leads to 
the comparatively rapid freeing of the organism from the 
pathogen which is destroyed in one or two weeks from the 
onset of the disease. 

Sources of Infection. Man is the sole natural reservoir of 
the epidemic parotitis virus. The main sources of infection 
arc patients. Owing to the above-mentioned peculiarities 
of pathogenesis and immunity in parotitis, the patient be- 
comes infectious in the final days of the incubation period. 
Epidemiological surveys and laboratory investigation prove 
that the discharge of the virus with saliva is discontinued 
between the sixth and the ninth days from the onset of the 
disease and then the patient is no longer infectious for others. 
The existence of inapparont forms and of asymptomatic 
infection has only recently been established. It may there- 
fore be assumed that persons who have the asymptomatic 
infection become healthy carriers for a short time. However, 
their epidemiological significance as sources of infection 
is problematical. At the same time epidemiological studies 
indicate that patients suffering from epidemic parotitis 
are practically the sole, and at any rate the main, source 
of infection. There is no convalescent carrying or long 
healthy carrying in this disease. 

Routes of Transmission. The infectious agent is transmit- 
ted with the saliva of patients. The main method of trans- 
mission, therefore, is through the saliva left on various 
objects. Such transmission is particularly frequent in chil- 
dren via toys, but adults may transjnit infection in saliva 
left on crockery, cigarette butts, etc. The poor stability of 
the agent in the environment explains why infection is 
usually transmitted to those in close association with the 
patient (in a family, a children’s institution, hostel, etc.). 

Epidemiology. Susceptibility to epidemic parotitis is 
equally high in children and adults. The morbidity of epi- 
demic parotitis is never as high as in typical droplet infec- 
tions (influenza, measles), and the acquired immunity disap- 
pears rather rapidly; therefore the stratum of people immune 
to parotitis is insignificant. This is why parotitis morbidi- 
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ty is governed not by the level of immunity in the popula- 
tion but by the presence of sources of infection (patients) and 
by the degree of their contact with the people around them. 

Epidemic parotitis is a world-wide disease. It is particu- 
larly widespread among children in the five to 15 age group. 

Parotitis cases are more frequent in the cold season of 
the year, as is the case in infections with the air droplet 
mechanism of transmission. The periodicity of epidemics, 
characteristic of respiratory infections, is not observed in 
epidemic parotitis. 

Laboratory Diagnosis. The clinical picture is usually so 
clear that laboratory diagnosis of epidemic parotitis is not 
resorted to, hut it may become necessary in the event of 
complications, for instance, if serous meningitis sets in. 
The virus is then isolated from the saliva or cerebrospinal 
fluid by a method similar to that for isolating the influenza 
virus; for serological diagnosis blood sera taken at the begin- 
ning of the disease and in the convalescent stage is investi- 
gated to ascertain the increase in specific antibodies. 

Prophylaxis. A. A. Smorodintsev’s live vaccine is an effec- 
tive means of prevention. The vaccine is administered sub- 
cutaneously in a dose of 0.3 ml, or still better, in two doses 
at two-week intervals. The epidemiological effectiveness of 
the vaccine is good. 

Prophylaxis of epidemic parotitis should be based on the 
observance of general hygienic measures in children’s in- 
stitutions (nurseries, kindergartens), schools and hostels, 
and also by the development of hygienic habits in children. 

A patient suffering from epidemic parotitis should be iso- 
lated at home. If the disease takes a severe course or if there 
is danger of infecting many people, the patient is hospital- 
ised and placed in an infectious ward, preferably in a 
separate cubicle. Isolation continues until clinical mani- 
festations disappear (nine days from tbe onset of the dis- 
ease). 

Children under ton years of age are segregated between the 
11th and 21st days of contact with the patient, and during 
this period measures for the early detection of patients 
amongst those exposed to contagion should be taken. Disin- 
fection in the foci of epidemic parotitis is not necessary. 



SMALLPOX 

Etiology. The causative agent of smallpox is a virus be- 
longing to the group of variola viruses of man and animals. 
The cowpox virus, which has an identical antigenic struc- 
ture, is closest to it, and this is used in the specific prophylax- 
is of smallpox. The virus of smallpox is relatively viable 
in the environment: it can survive for a period of several 
days to several weeks in the dried smallpox pustules and in 
pus which pollutes clothes and other objects. The virus 
remains viable for several months in glycerine, even if 
kept in a warm place, and is destroyed in a few minuLes by 
phenol or formalin typo disinfectants in standard concentra- 
tions. Heating to 00° G kills the virus in 30 minutes if it 
is in a liquid. When present in dry pus, the virus remains 
viable for a longer time, being protected by a protein cov- 
ering. 

Pathogenesis. The smallpox virus reaches the respira- 
tory tract by the air-borne droplet method and settles in 
the mucous meinbraiies. It then enters the blood, causing 
viremia and the formation of infectious granulomas— -small- 
pox pustules — on the skin and the mucous membranes. The 
disease develops following an incubation period of nine to 
fourteen days. Smallpox rash passes through several states 
of devolopment, maculas, papules, vesicles, pustules and 
scabs, the latter dropping off in 30 to 40 days from the onset 
of the disease. 

Sources of Infection. The infectious period ranges from 
30 to 40 days from the beginning of the disease, since 
the viable virus can be found in the pox scabs through- 
out the period. The period is actually shorter, because 
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viremia and the discharge of the virus in the secretion of 
the respiratory tracts terminates one or two weeks earlier, 
the patients’ infectivity thus considerably reduced. Recov- 
ery is accompanied by life-long immunity precluding 
the desease, or any forms of carrying. This is why the sole 
source of infection in smallpox is the patient. 

There arc two varieties of clinical smallpox— smallpox 
(Variola major) and alastrim (Variola minor). The latter 
takes a comparatively mild course, and has a low mortality 
rate (up to 40 per cent in smallpox, less than ten per cent in 
alastrim) and the pock marks rapidly heal without leaving 
scars. Alastrim is widespread in tropical coiinlries but has 
also been imported into Europe. Smallpox and alastrim 
have complete cross-immunity. 

Routes of Transmission. Smallpox is transmitted by the 
droplet method and also by direct contact or by contact with 
objects (linen) contaminated by the pus from pustules. In 
view of the stability of the smallpox virus, transmission by 
objects does occur, though the droplet method of transmis- 
sion is the main one for this infection. 

Epidemiology. Smallpox has been known since ancient 
times. Epidemics occurred in China, India and Egypt sever- 
al millennia before our era. Smallpox was imported into 
Europe in the 13th century as a result of the Crusades, the 
development of commerce and navigation, and in subsequent 
centuries, particularly in the Kith, 17ih and IStli cen- 
turies, it caused vast epidemics which took a toll of many 
millions of lives. The reduction in smallpox morbidity in 
Europe and other countries began only in the 19lh century 
with the spread of smallpox vaccination introduced by 
Jenner. In colonial and dependent countries, however, 
smallpox control only commenced in the 20th century. Small- 
pox morbidity and mortality rates are still high in many 
countries of Asia, Africa and South America. Imported 
cases of smallpox from these countries to Europe and North 
America, where smallpox has ceased to be endemic, are 
observed every year. 

Smallpox was widespread in Russia before the Revolu- 
tion; the incidence ran into hundreds of thousands of cases 
a year, tens of thousands of which were fatal. In 1910 alone 
51,874 people died from smallpox in the European part 
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of Russia. Only the central areas of the country were cov- 
ered by smallpox vaccination and even there it was carried 
out mainly in the towns. Regular anti-smallpox campaigns 
were started with the advent of Soviet power, wheji iu 1919 
V. I. Lenin signed a decree making smallpox vaccination 
compulsory throughout the country. Thanks to systematic 
mass smallpox vaccination morbidity had dropped radically 
in the twenties and, following a big campaign of total 
smallpox vaccination carried out in the thirties, smallpox 
was completely wiped out by 1936 (Fig. 54). Since then there 
have been only sporadic 
cases of smallpox imported 
from adjacent countries 
(Afghanistan, Iran, India); 
the infection, however, has 
not spread beyond limited 
areas and has been confined 
to isolated cases or small 
outbreaks. 

Laboratory Diagnosis. 

Smallpox virus is isolated 
on chick embryos and in 
tissue cultures. Paul’s test 
is used to dislinguish small- 
pox from serious cases of 
chicken pox. The material 
from pustules (vesicles) is 
injected into the cornea of 
a rabbit; in 48 hours the 
eye is removed and a so- 
lution of sublimate is ap- 
plied. In smallpox there are distinct lesions absent in chick- 
en pox. The two viruses arc also differentiated in tissue 
cultures. 

Prophylaxis. Prophylaxis of smallpox is based on vacci- 
nation, quarantine measures to prevent importation from 
other countries and anti-epidemic measures to suppress a 
possible smallpox focus. 

Attempts to use preventive vaccination against small- 
pox were made in ancient times by variolation artificial 
infection with material taken from smallpox patients. In 
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China, smallpox scabs were introduced into the nasal tracts, 
and in Europe, the pustular fluid was rubbed into scarifi- 
cated skin. It was discovered that as a rule this method of 
infection resulted in a milder course of the disease than from 
natural infection. However, in many cases of variolation, 
smallpox took the usual severe course and the inoculated 
persons became sources of infection for other people. Vario- 
lation, therefore, did not become a widespread measure of 
smallpox control. 

Towards the end of the 18th century Jenner, an English 
physician, used the material from a pustule of a cowpox pa- 
tient lo inoculate another person against smallpox. The vi- 
rus of cowpox is similar lo the virus of smallpox in its 
antigenic structure and develops cross-immunity. However, 
unlike smallpox, cowpox infection takes a local and benign 
course in man, developing pustules only at the site of the 
inoculation of the infectious material. Formerly, cowpox 
was an occupational disease. Jenner saw the significance of 
this and successfully used cowpox vaccination as a means 
of protection against smallpox. This discovery marked a new 
stage in the struggle against smallpox and following the pub- 
lication of Jenner ’s experiments (1892) smallpox vaccina- 
tion gradually began to be practised all over the world. 

Nowadays the preparation of smallpox vaccines has been 
considerably simplified. The vaccine is made by infecting 
heifers with a vaccinal strain of the virus; material is subse- 
quently taken from the developing pustules (detritus) and the 
vaccine is dried in a vacuum, which increases its period of 
viability. In addition to heifer lymph vaccine, a vaccine 
made by infecting chick embryos is also used. 

Vaccination is usually performed by placing a drop of 
lymph on the skin of the upper part of the left arm and in- 
troducing it by scarification. The vaccine is diluted in a phys- 
iological solution or in distilled water to the volume indicat- 
ed on the label of the ampule. The appropriate skin area 
is cleansed by alcohol or ether, and following inoculation the 
lymph should be allowed to dry. 

Primary vaccination is given to children of three months 
to one year, re vaccinations are carried out at the ages of 
4, 7, 12 and 17-18. For epidemiological indications revacci- 
nation may be done at any age. In primary vaccination the 
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organism responds with a slight fever and a local process, 
duplicating in a mild form the main stages of cowpox infec- 
tion; the vesicles, as a rule, do not suppurate. In revaccina- 
tion the process is even milder and there is no fever. The ves- 
icles do not develop if the vaccinated person has good immu- 
nity against smallpox or if the vaccination has not been 
carried out properly. 

The majority of countries are parlies to the international 
convention for preventing the importation of smallpox from 
other countries. Its latest text was endorsed by the World 
Health Organisation in 1952. Under this convention countries 
are obliged to give timely notification of smallpox cases, 
persons arriving in or leaving countries where smallpox is 
present have to be vaccinated, quarantine measures have to 
be taken with regard to pa.ssengers of vessels and other moans 
of transport, on board of which smallpox cases have been 
detected. 

Upon detection of a smallpox case the higher public health 
bodies should bo immediately informed. The patient should 
be isolated in a separate cubicle and placed under the obser- 
vation of specially trained medical staff. Contacts are isolat- 
ed for 14 days from the time of contact. Prophylactically, 
it is expedient to give contacts anti-smallpox gamma globu- 
lin and to vaccinate them. The premi.sos in which the pa- 
tient is isolated and the ward in which he is treated arc thor- 
oughly disinfected by washing and wiping with a damp 
cloth, and objects and linen are subjected to chamber disin- 
fection. 



TYPHUS FEVER 

Etiology. The pathogenic agent of typhus fever-- 
Rickettsia prowazeki — is one of a group of rickettsias mi- 
croorganisms intermediate between bficteria and viruses. 
Rickettsiae prowazeki belong to the vast group of agents of 
spotted fevers, characterised by an antigenic similarity 
which indicates a common origin. Rickettsiae prowazeki 
are unstable in environment. Exposure to direct sunlight, 
heating to 50° C and disinfectants in standard concentra- 
tions destroy them in a few minutes. However, rickettsias 
can remain viable for several weeks in the feces of desiccated 
lice. 

Pathogenesis. The portal of entry in typhus fever is the 
skin, and less frequently the mucous membranes. On arrival 
in the lymph or the blood vessels the rickettsias multiply in 
the epithelium of the capillaries and cause the development 
of petechial rash and infectious granulomas which are char- 
acteristic of typhus fever. The disease develops after an in- 
cubation period of 11-14 days and is manifested in the form 
of rickettsiemia with a fever, a rash, and the development of 
microlesions in the brain vessels and internal organs. The 
febrile period lasts for some two weeks followed by gradual 
recovery. The patient is infectious while febrile. With the 
termination of the fever, rickettsias disappear from the blood 
and life-long immunity develops. Susceptibility to typhus 
fever among non-immiinc persons is universal. 

Tliis concept of the pathogenesis and immunity in typhus fever 
is now being reconsidered because repeated infections have been 
observed in areas where the disease has been absent. In some cases 
a thorough epidemiological survey ruled out the possibility of infec- 
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tion being transmitted by lice from patients. On the basis of such 
observations Zinsser has advanced a theory of relapses in typhus fever. 
According to this theory, some people who have had typhus fever are 
not freed from rickottsias, which persist in their organism for many 
years, and the latent infection, under the influence of various factors, 
may load to a relapse. As a rule, relapses of typhus fever (frequently 
called Brill’s disease after the physician who described these cases) 
take a milder course, but in all other respects are similar to ordinary 
typhus fever. Brill’s disease was observed in the United States in 
tiie twenties among immigrants from East Europe. In the post-war 
years similar diseases were observed in some West European countries 
where typhus fever was believed to have been eradicated; Brill’s 
disease was observed in persons who had suffered from typhus fever 
during the Second World War. 

The theory of relapse in recurrent typhus fever was confirmed 
by experiment when Price isolated rickettsias from lymph nodes 
of healthy people who had suffered from typhus fever in the past. 


Sources of Infection. The sources of typhus fever are 
patients from the final days of the incubation period and 
throughout the febrile period. Another potential source is 
persons who harbour rickettsias in a latent form; they are 
likewise infectious during the acute period of the typhus fever 
relapse. 

Routes of Transmission. Typhus fever is transmitted by 
lice. Of the three species of lice which arc parasitic on man 
the main vector of typhus fever is the body louse {Pediculus 
vestimenti). Of considerably smaller epidemiological signifi- 
cance is the head louse (Peduculus capitis)^ though it has 
been proved that typhus fever rickettsias can be transmitted 
by this species. The pubic louse {Phthirius pubis) is not a 
vector of typhus fever. 

The louse becomes infected with Rickettsiae prowazeki 
when it sucks the blood of a typhus fever patient. The rickett- 
sias reach the intestine of the louse, multiply in its epithe- 
lium, accumulate in great quantities in the cells and cause 
their desquamation in the intestinal lumen. This takes four 
or five days and then the louse becomes infectious. An infect- 
ed louse lives for three or four weeks instead of the ordinary 
six to eight weeks and then dies, mainly due to gastrorrhex- 
is— the rupture of the intestine by rickettsias which have 
multiplied in the epithelium. Defecation takes place during 
blood-sucking and since itch-causing saliva is excreted by the 
louse during the bite, the infected rickettsias are rubbed into 
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the skin by scratching or arc transmitted to the mucous 
membranes of the eyes with resultant infection with typhus 
fever. Infection through the respiratory tract is also theo- 
retically possible^ when dry feces of lice infected with rickett- 
sias reach the respiratory tract with dust. Such rare cases of 
infection may bo found among the staff of the disinfection 
service. Respiratory tract infection sometimes occurs in 
laboratories, as a result of the handling of mice infected with 
rickettsias intranasally. The mice are infected for research 
purposes and also for the preparation of typhus fever vac- 
cine. 

Epidemiology. The continuity of the epidemic process in 
typhus fever is ensured by the alternating presence of rickett- 
sias in the organisms of man and louse. Man is infectious 
for 15-18 days after the onset of the disease, while the infect- 
ed louse lives for a month and the incubation period lasts 
up to two weeks; typhus fever focus can therefore exist for 
two months after the appearance of the disease. The appear- 
ance of the disease in a focus after a longer interval proves 
that there is another source of infection. 

Typhus fever has been known since ancient times. Wars, 
crop failures and other social upheavals associated with mi- 
gration of population and an increase of pediculosis have fre- 
quently been accompanied by typhus fever epidemics. Un- 
der capitalism typhus fever affects mainly the poorer sections 
of the population where there is more overcrowding and in- 
sanitary conditions In the hystory of wars there have been 
terrible epidemics of typhus fever which took a great toll 
of human life. 

During the war of 1505-30, approximately 30,000 of the 
French troops which besieged Naples died from typhus fever. 
During the Napoleonic wars, in 1813-14 more than two mil- 
lion people had typhus fever in Germany alone. Particularly 
vast epidemics of typhus fever took place during the First 
World War and during theCivil War in the U.S.S.R. Accord- 
ing to approximate estimates some 6.2 million people suf- 
fered from typhus fever from 1918 to 1920 in the U.S.S.R. 
(Fig. 55). There were also considerable epidemics of typhus 
fever during the Second World War, particularly in the ter- 
ritories occupied by the German troops. The Nazi army 
was hit hard by typhus fever. 
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Fig. 55. Typhus fever epidemiejn'^the 
Civil War in the U.S.S.R. (per 
10,000 of population) 
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Fig. 56. Eradication of 
epidemic forms of ty- 
phus fever in the 
U.S.S.Il. (incidence in 
1940 — 100 per cent) 


The situation in the Soviet Army was different in this re- 
spect because the well-organised anti-epidemic service in the 
army prevented typhus cases from developing into epidemics. 

At present, typhus fever occurs mainly in the underdevel- 
oped and colonial countries. Since the war there has been 
a general downward trend in typhus fever morbidity. 

Ever since the big epidemic during the Civil War, the 
morbidity of typhus lever in the U.S.S.R. has been steadily 
declining. There was a certain rise in the thirties owing 
to big shifts in population. During the Second World War 
and in the immediate post-war years typhus fever epidemics 
took place in the areas which had been under German oc- 
cupation. Subsequently typhus fever morbidity has shown 
a continual downward trend, reaching a minimum in the 
early fifties (Fig. 56). 

By this time epidemic outbreaks of typhus fever had been 
suppressed and morbidity acquired the nature of sporadic 
cases; according to K. N. Tokarevich and G. S. Mosing, 
most of them affected people who had suffered from the dis- 
ease previously; hence the mildness of the course. These scien- 
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lists believe that the cases were of a relapsing nature, though 
other epidemiologists (V. V. Pshenichnov, I. I. Shatrov) 
disagree with this opinion. 

Laboratory Diagnosis. In addition to isolating rickettsias 
from patients (by infecting mice, chick embryos and lice) 
laboratory diagnosis of typhus fever is based mainly upon se- 
rological reactions. The most accurate results are obtained in 
agglutination of rickettsias with patients’ sera withdrawn 
in the second week of the disease or later (specimens from 
rickettsias are prepared for this purpose). Less accurate re- 
sults are obtained when specimens are made of Proleus Xu), 
which has common antigens with rickettsias. 

Prophylaxis. Prophylaxis of typhus fever is based on gen- 
eral sanitary measures against pediculosis, anti-epidemic 
measures in typhus fever foci and prophylactic vaccination. 

Since lice arc vectors of typhus fever, their eradication is 
an important measure in the system of typhus fever control. 
Naturally, improvement in the welfare and the cultural stand- 
ards of the people, development of bath-houses and laundry 
services are basic means of pediculosis control. A proof of it 
is the gradual disappearance of pediculosis among the 
population of the Soviet Union. Particular attention, how- 
ever, has to be given to the problem in time of war, and 
in the medico-sanitary care of certain sections of the popu- 
lation-seasonal and building workers, etc. In these cases it 
is necessary to establish bath-houses with sanitary inspec- 
tion and disinfection centres, so as to prevent the spread of 
pediculosis among the sections of the population served by 
these establishments. Sanitary disinfection posts at railroad 
junctions, whose work is particularly important in time of 
war, also serve this purpose. Besides the development of 
bath-house and laundry services, it is expedient to use in- 
secticides of the DDT type in dust form, and to impregnate 
clothes and underwear with them if pediculosis appears 
among certain groups of the population. 

A patient suffering from typhus fever is isolated in an 
infectious diseases hospital with preliminary chamber disin- 
fection of all clothing. The district sanitary-epidemiological 
station is notified immediately of every case of typhus fever. 
Clothing and bedding are subjected to chamber disinfection 
in the focus where the patient was detected, while the pre- 
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miscs and the objects found there are cleared of insects by 
washing with insecticide or by spraying with DDT dust. Any 
contacts of the patient are placed under medical observation 
for 45 days from the isolation of the patient, or 00 days from 
the onset of the disease. A thorough epidemiological survey 
has to be carried out to define the limits ot the focus, since 
the patient may have been in contact not only with the resi- 
dents of the given flat or hostel but with persons living else- 
where. All of them have to undergo sanitary treatment, 
including the washing and delousing of all clothing. 

On the discovery of typhus fever in a given locality, active 
measures have to bo taken for the detection of patients by 
house-to-house visits, and by using various means of health 
education to enlighten the population. Provisional hospital- 
isation of febrile patients (those who run a temperature for 
more than three or five days) is very effective, since it ex- 
cludes the spread of infection. 

Preventative inoculation against typhus fever is resorted 
to only in a particularly dangerous epidemiological situation 
and also to protect persons exposed to typhus fever infection 
(those working in the disinfection service, bath-houses and 
laundries, rickettsial laboratories, etc.). Two types of vac- 
cines are used: one of them (Krontovskaya-Mayevsky vaccine) 
is made from mice lungs infected with rickettsias, the other 
(Cox vaccine) is made from rickettsia-infected chick embryos. 
Inoculation is made subcutaneously, two doses of one 
ml of vaccine being given with a two or three week interval. 
Morbidity amongst those inoculated is one half or one third 
of that occurring among those not inoculated and the dis- 
ease takes a considerably milder form. 



RICKETTSIAL INFECTIONS 

Besides the epidemic louse-borne typhus fever tl)ero are 
other infections caused by rickettsias. Some take a similar 
course to typhus fever, others differ considerably from it. 
All rickettsial infections are zoonoses. 

Rickettsial infections may be subdivided into several 
groups according to etiology and epidemiological cliarac- 
teristics. 

The typhus fever group includes: 1) murine flea-borne 
typhus; 2) rickettsialpox; 3) Mediterranean fever (Marseil- 
les fever); 4) Siberian tick typhus; 5) Rocky Mountain spot- 
ted fever. 

Characteristic of this group is a similarity of pathogens 
and antigenic structure, and their ecological properties are 
also closely related. This group of pathogens is thought to 
have a common origin, while the differing nosological forms 
are the result of the long evolution of the pathogens in var- 
ious geographical and historical conditions. It has been 
found that the tick-borne rickettsial infections are the old- 
est in origin, while murine flea-borne typhus and louse- 
borne typhus fever developed at a much later date under 
the influence of man’s activity. 

The tsutsugamushi group consists of one nosological 
category of the same name, also called scrub typhus. 

The group of the five-day trench fever, also called Vol- 
hynia fever, includes, in addition to five-day fever, paro- 
xysmal (tick-borne) rickettsiosis. 

The Q-fever group consists of one nosological category of 
the same name. 
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Natural foci of rickettsial infections are found all over 
the world. The majority of the above-mentioned infections 
also occur in the U.S.S.R. They were discovered and 
studied by P. F. Zdrodovsky, Y. M. Golincvich, M. K. Kroii- 
tovskaya, S. M. Kulagin, G. S. Mosing, M. P. Chumakov, 
V. M. Zhdanov and other Soviet researchers. 

Murine Flea-borne Typhus. The agent of murine flea- 
borne typhus is R. ?nooseri, serologically very similar to 
R. prowazeki. They are more pathogenic for test animals, 
evoke a characteristic periorchitis (the scrotal phenomenon) 
in guinea pigs, and have several other features which distin- 
guish them from R, prowazeki. 

The clinical picture and pathogenesis are basically simi- 
lar to those of typhus fever, but there are certain peculiari- 
ties differentiating the two infections. The diagnosis is es- 
tablished by serological tests but the great similarity of 
the antigenic structure of R. prowazeki and R. jnooseri 
causes patients’ sera to agglutinate both species of rickett- 
sias, and the complement fixation test shows only a slight 
difference in the titre. The Weil-Felix reaction is unsuitable 
for diagnosing murine typhus. 

The rowservoir of the causative agent is rats and mice. 
The infection does not kill them and the rickettsias are pre- 
served for a long time in their organisms; they circulate 
in the blood and are discharged in urine. The animals are 
mainly infected by fleas which are parasitic on rodents. 
An additional factor in the dissejnination of the agent is 
the urine. 

Man is infected mainly through fleas and on the whole 
the mechanism of infection resembles that of louse-borne 
typhus fever. There are indications that infection can be 
transmitted with products contaminated by the urine of in- 
fected rats. 

Foci of murine flea-borne typhus are found on all conti- 
nents, but mainly in areas with a hot or warm climate which 
seems to facilitate the mass breeding of fleas parasitic on 
rats. 

The areas of murine flea-borne typhus foci coincide to a 
large extent with the areas of murine plague foci; in the main 
they are confined to port towns. However, foci of murine 
flea-borne typhus are also found in inland areas (U.S.A., 
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North China). In the southern part of the U.vS.A., focKof 
murine flea-horne typhus exist not only in towns but in 
rural areas where there are rats. 

In the U.S.S.R., foci of this infection have been found in 
south coast towns of the Black and the Caspian seas. 

Cases of murine flea-boriie typhus are as a rule of a spo- 
radic character. They mostly occur in the warm season of 
the year, which is the active period of the flea. 

Prophylaxis of murine flea-borne typhus consists of the 
systematic extermination of rats and the use of flea-control 
measures (primarily the treatment of premises with insecti- 
cides). 

The patients arc hospitalised if there are clinical 
reasons for it. No other measures are taken in the foci. 
Vaccines have been suggested which are prepared in a sim- 
ilar way to those against typhus fever, but the need for 
inoculation arises only in exceptional circumstances. 

llickettsialpox. The pathogenic agent of rickettsialpox is 
a species of rickcttsia (/?. akari)^ serologically akin to the 
rickettsia of the Mediterranean fever group and with a 
certain similarity to R, prowazeki and 7?. rnoozeri. 

Rickettsialpox was discovered by Hiiebner and his collab- 
orators near New York, where there was a -considerable 
outbreak of this infection. In 1950 it was found in some 
towns in the Donbas area (V. M. Zhdanov and collaborators, 
S. M. Kulagin). Subsequently rickettsialpox was registered 
in several parts of the U.S.A. and in Africa. 

A distinguishing symptom is a papular-vesicular rash, 
somewhat resembling the rash in smallpox and chicken pox; 
hence the name of the disease. Another peculiarity is the 
development of an initial symptom, several days before the 
onset of the disease, in the form of a necrotic inflammation 
at the site of the tick bite. Serological diagnosis is estab- 
lished by agglutination reaction or by the complement fixa- 
tion test. 

The reservoir of the pathogen is mice and rats, which 
are, apparently, carriers of rickettsias over long periods. 
In animals the infection takes a relatively mild, non-lethal 
course. The vectors of rickettsias are gamasoid ticks {Alio- 
dermanyssus sanguineus), which infect man or animal 
during biting and blood-sucking. 


272 



The main habitat of mice is dwellings and auxiliary 
structures, and the foci of rickettsialpox are, therefore, 
found in inhabited localities, most frequently in towns. 
People contract the disease in spring and early summer, 
which corresponds to the period of activity of the mite. 
Epidemiological survey leads to the discovery of rodents 
in dwellings, and an investigation of rodents and of the 
miles found on them shows that the rodents have been in- 
fected by thiS pathogen. There are often multiple infections 
in the foci. 

Prophylaxis of rickettsialpox involves the same measures 
as the prophylaxis of murine flea-borne typhus (extermi- 
nation of rodents, tick control by insecticides). Preventa- 
tive inoculation is not used. 

Mediterranean (Marseilles) Fever. The causative agent 
of this infection is R. Conor i, which is a number of a group 
of rickettsias with similar antigenic structures. This is 
why serological differentiation in this group of diseases is 
extremely difficult; Mediterranean fever and the Siberian 
tick typhus, for instance, cannot bo differentiated by this 
method. 

Mediterranean fever takes the form of a febrile condition 
with a maculo-papular rash. The development of the disease 
is preceded by the initial symptom, a necrotic inflammation 
at the site of the tick bite. 

Mediterranean fever is probably a zoonosis, though the 
animal reservoirs of the pathogen have not been definitely 
determined. The vector is the dog tick Rhipicephalus san- 
guineus. Infection occurs during the bite. Mediterranean fever 
is very widespread and is found in all countries of the Med- 
iterranean and the Black Sea coast of the Near East. 

South African fever, which is widespread in Equatorial 
and South Africa, is probably identical with Mediterranean 
fever or is a variant of it. In the U.S.S.R., Mediterranean 
fever is found along the southern coast of the Crimea. 

Morbidity is usually of a sporadic nature and outbreaks 
are rare. Since the vector of this infection is the dog tick, 
the disease frequently afflicts dog-owners. The infection is 
more frequent in the spring and summer months. 

Prophylaxis consists in tick-control measures and pro- 
tection against attacks by ticks. Besides disinfecting pre- 
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mises, it is necessary to protect dogs and other domestic 
animals against ticks. Inoculation is possible (a vaccine of 
the typo of typhus fever vaccine can be produced), but is 
not usually practiced. 

Siberian Tick Typhus. The agent of Siberian tick typhus 
{Rickettsia sibirica) is very close to Mediterranean fever 
rickettsias (M. K. Krontovskaya). Unlike other rickettsial 
infections whose agents lodge only in the protoplasm of 
the affected cells, Rickellsia sibirica settles in the cell 
nuclei. 

The pathogenesis and the clinical picture of Siberian tick 
typhus is on the whole similar to those of Mediterranean 
fever. Siberian tick typhus is a natural foci infection. The 
reservoir of the pathogen is small mouse-like rodent, the 
vectors are Ixodldae ticks of the Dermacentor genus and 
others. Infection is transmitted by a tick bite. 

Siberian tick typhus occurs over a vast area of Siberia 
and tlio Far East in forest and forest-steppe areas. Mor- 
bidity is of a sporadic nature. In the main farmers or people 
who work in forests are affected. Most cases occur during 
the spring and summer months when the vector ticks become 
particularly active. 

Prophylaxis consists chiefly in the use of protective meas- 
ures against attacks by ticks. Inoculation is not practiced. 
The patient has to be hospitalised and is discharged on clin- 
ical recovery. 

Rocky Mountain Spotted Fever. The most important of 
all similar forms of tick-borne rickettsial infections in the 
pathology of man is the American tick-borne fever, usually 
known as Rocky Mountain spotted fever. In addition to the 
area where it was first located and from which it takes its 
name, this rickettsial infection is widespread over a largo 
part of North America, in Brazil and in other Latin Ameri- 
can countries. 

The biological and serological properties of the agent of 
Rocky Mountain spotted fever {Rickettsia rickettsii) are 
similar to those of other representatives of this group. 
The disease takes a more serious course than other forms 
of tick-borne rickettsial infections. The natural reservoirs 
of tlie pathogen have not been defined; evidently they are 
rodents. The vector is the Dermacentor andersoni tick and 


274 



other species of the Ixodidae tick. Measures of prophylaxis 
are similar to tliose used in other tick-borne rickettsial 
infections. 

Tsulsiigamuslii. The agent of (sutsugamushi fever (otlier- 
wise known as Japanese river fever, jungle fever or scrub 
typhus) is Rickettsia orientalis, which differs from other 
rickettsias in antigenic structure and other biological prop- 
erties. The infection takes the course of an acute febrile 
condition with a rash. Its severity varies— mortality ranges 
from one to CO per cent depending on the area. Recovery is 
accompanied by the development of a life-long immunity. 

Tsutsugamushi is a natural foci infection. The reservoir is 
found in mouse-like rodents and the vector is the larva of the 
Trombicula tick. These ticks arc blood-suckers only in the 
larval phase. Infection occurs during the bite. 

Tsutsugamushi occurs in vast areas in East and South- 
East Asia (Japan, South China, the Philippines, Malaya, 
India, Indonesia), in North Australia and in several islands 
of Oceania. The disease attracted attention during the Second 
World War when considerable epidemics occurred among 
Anglo-American troops. It is not found in the U.S.S.R. 

Prophylaxis is based on the extermination of ticks and 
on protection against their attacks. Inoculation is also 
advisable. 

Five-day Fever and Paroxysmal Riekettsiosis. This dis- 
ease takes the form of febrile attacks lasting on the average 
five days (hence one of the names of the disease). The attacks 
recur after a period of remission. There is no rash. 

The disease is transmitted from man to man by lice and, 
like in typhus fever, infection is the result not of the bite, 
but of rubbing the contents of a louse’s intestine into the 
skin. The agent of the disease (Rickettsia quintanae), unlike 
R, prowazeki, does not lodge within the epithelium cells 
of the louse’s intestine but on their surface. 

Five-day, or trench fever became known in 1915 when 
epidemics of this disease involving more than a million 
men occurred among the troops of various countries in 
the course of trench warfare. 

Beginning on the Eastern Front (Volhynia fever) it spread 
to the Western Front troops. When the war ended the disease 
disappeared almost completely. 
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It reappeared during the Second World War. The epidem- 
ic which was much smaller than the first mainly affected 
the German Army on the Eastern Front. Subsequently, 
isolated cases of five-day fever were recorded in Moldavia 
and in other parts of the U.S.S.R. The disease disappeared 
by 1949. 

An infection with a clinical picture similar to fivQ-day 
fever— paroxysmal rickettsiasis — was encountered in 1947 
in western districts of the Ukraine. It subsequently tran- 
spired that the agent is a rickettsia greatly resembling Rick- 
ettsia guintanae. The diseases were associated with work 
in the forest and some of the patients reported tick bites. 
Investigators isolated identical strains of rickettsias from 
the blood of patients, from ticks caught in timbering areas 
and from lice found on patients. The isolated rickettsias 
adapted themselves easily to the organism of lice. 

In 1954 these areas were again investigated by G. S. Mos- 
ing, whose experiments led him to the conclusion that the 
two diseases were identical. According to Mosing, Volhy- 
nia fever exists in the form of a natural foci tick-borne rickett- 
siasis, which under similar conditions had caused two 
epidemics in which these infections were transmitted by 
lice. 

Prophylaxis of five-day fever involves measures similar 
to those for epidemic typhus. The prophylaxis of paroxys- 
mal rickettsias consists in tick control and protection 
against attacks by ticks. 

Q-fever. The first cases of Q-fever were described in 
Australia in 1937, the letter “Q” meaning “query'’. Subse- 
quently the disease was found in the U.S.A. and in other 
countries. Another name for the disease— pncumorickctt- 
siasis— was suggested by P. F. Zdrodovsky. 

The agents of Q-fever are tiny rickettsias {Coxiella s. 
Rickettsia burneti) which pass through bacterial filters 
(hence another name, Rickettsia diaporica). Burnet’s rick- 
ettsia are extremely stable in external environment and 
remain viable in a dried state for several weeks or months. 

Q-fever takes the form of a general febrile condition with- 
out a rash and frequently involves the lungs (atypical 
interstitial pneumonia). The incubation period ranges from 
a few days to 10-14 days. 
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The epidemiology of Q-fever is varied. It is probable tliat 
this infection also has natural foci; the reservoir of the 
pathogen is rodents and other vertebrates, while Ixodidae 
ticks are the vectors. 

However, in addition to being a natural foci disease, 
Q-fever is a zoonosis of cows and sheep. The latter sources 



Fig, 57. Circulation of Q-fever rickettsias 


of infection are of great significance in its epidemiology. 
The infected animals discharge R. burneti in urine and 
milk, and can infect pasture ticks which feed on their blood 
(Fig. 57). 

There are several ways in whicli man can contract Q-fever: 

1) By a bite of an infected tick, 2) l)y drinking milk of 
sick animals, 3) while tending animals (shepherds, milk- 
maids) or in slaughtering and meat-dressing (slaughter-house 
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workers), 4) by the dust-borne method (wool, mats contami- 
nated by rickettsias). The most frequent types of infection 
are occupation and alimentary. 

Shortly after the discovery of Q-fever it was found that 
this disease is widespread. Some diseases with obscure 
etiology, Balkan flu, for instance, which was found in Greece 
and in other Balkan countries, proved to be Q-fevcr. 
The epidemic of “atypical” pneumonia which had occurred 
among the Anglo-American troops in Sicily and iu Italy 
during the Second World War was also found to be an epi- 
demic of Q-fever. 

At present, Q-fever foci arc found in almost all countries. 

Besides clinical diagnosis, which is rather difficult, sero- 
logical tests (complement fixation test) arc used to differen- 
tiate this infection. 

The prophylaxis of Q-fever requires further study. It is 
particularly difficult to eradicate it among farm animals. 
Better progress is being made in its prevention among hu- 
mans: the measures include the wearing of special clothes 
and the observance of rules of personal hygiene by the staff 
of cattle farms, pasteurisation of milk arriving from farms 
afflicted with Q-fever, disinfection of wool and oUier objects 
in the focus. Specific immunisation is also required for the 
population of the areas where this infection is widespread, 
priority should be given to cattle workers and those em- 
ployed at meat-packing plants. Hospitalisation and treat- 
ment depend on clinical indications. 



RELAPSING FEVER 


Etiology, llolapsing fever is caused by 01)crmeier\s spi- 
rochete [Borrella recurrentis), which belongs to Uie group 
of agents of relapsing fevers (spirochetoses) of man and ani- 
mals. The spirochete of relapsing fever is unstable in envi- 
ronment and is viable only in the organism of man and 
louse. 

Palhogcncsis. The portal of entry is skin abrasions and 
the mucous membranes of the eyes. The spirochete enters 
the blood stream, where it multiplies accumulating in the 
capillaries of the internal organs and circulating in the gen- 
eral blood stream. The disease develops aflor a five to 
seven day incubation period which, however, may be longer. 
The infection takes the form of a fever, lesions of the liver 
and the spleen, jaundice and hemophilic symptoms. In 
five or seven days the attack remits for seven or eight days 
and is as a rule followed by several briefer attacks (from one 
to four) which are separated by longer remission periods. 

The spirochetes are easy to detect in the blood during 
an attack but are rarely to bo found during a remission. 
The explanation is that by the end of the attack the anti- 
bodies produced in the patient’s organism destroy the spi- 
rochetes. The new generation of spirochetes wliich were 
produced during the remission period is resistant to those 
antibodies and is destroyed by the antibodies produced by 
the end of the second attack, etc. Since the spirochetes re- 
main in the organism of the patient during the remission 
period, the patient is infections in that period, though the 
degree of infectivity drops considerably. To calculate the 
infectious period of a patient, it is necessary to add three 
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weeks, the maximum time of the possible next remission, 
after the termination of an attack. 

Susceptibility to relapsing fever is universal. Immunity 
is practically non-existent, since the antibodies produced 
in the organism are exclusively specific to the strain which 
causes the infection and even to individual generations of 
this strain, and thus do not protect against reinfection. This, 
however, is not altogether true, since a certain degree of 
general immunity to Obermeier’s spirochetes docs develop 
in people who have had the infection. This can be confirmed 
by the discovery in the blood of antibodies which pro- 
duce the Brusin-Rieckenberg reaction; owing to the presence 
of these antibodies reinfection with relapsing fever is mild 
and as a rule there is only one recurrence. 

Sources of Infection. The source of infection in relapsing 
fever is the patient, both during the attack and in remis- 
sion. There is no carrying in relapsing fever. 

Routes of Transmission. The vector of relapsing fever is 
the body louse {Pediculus vestimenti)\ transmission by the 
head louse {Pediculus capitis) possible. The mechanism 

of infection in relapsing fever is different from that of 
typhus fever. The spirochetes, which reach the intestine of a 
louse with the blood of the patient, penetrate the walls of 
the intestine and invade the internal body cavity where they 
multiply in the hemolymph and tissues and accumulate in 
great quantities. From the fifth day after feeding on the 
blood of the patient the louse becomes infectious. Infection 
occurs when the louse is crushed or injured and the hemo- 
lymph with the spirochetes is rubbed into the skin by scratch- 
ing or gets into the mucous membrane of the eye. Thus 
it is more difficult to contract relapsing fever than t^^phus 
fever, which explains why epidemics of relapsing fever oc- 
cur only in appalling sanitary conditions when there is 
wholesale pediculosis. 

Epidemiology. Before the Revolution relapsing fever was 
widespread in Russia mainly among the poor, who lived 
in extremely crowded conditions and where pediculosis was 
common. During the Civil War epidemics of relapsing fever 
developed on a tremendous scale. According to approximate 
estimates 3.2 million people had relapsij)g fever i]i 1918-22. 
After the Civil War, epidemics of relapsing fever were sup- 



pressed and after a certain rise in morbidity in the early 
thirties, this infection was eradicated in the U.S.S.R. by 
the beginning of the war (1940). Towards the close of the 
Second World War relapsing fever was imported to Soviet 
Central Asian Rcpul)lics from Iran and thence to the 
Ukraine and adjacent areas by former evacuees. However, 
by 1951 relapsing fever was again eradicated throughout 
the country. 

At present relapsing fever is found in the Near East, in 
South-East Asia, North Africa and in some other countries. 

Laboratory Diagnosis. Laboratory diagnosis of relaps- 
ing fever is established by bacteriological examination of 
smears and thick drops of blood withdrawn from the patient 
at the time of an attack. On rare occasions the Brusin- 
Rieckenborg test is used to discover thrombocytobarincs 
in convalescent blood scrum. 

Prophylaxis. Prophylaxis and control of relapsing fever 
arc as in typhus fever. Therefore, when there are cases of 
relapsing fever, measures of prevention and control are 
taken concurrently against both typhus fever and relapsing 
fever. 

Some of the measures taken with regard to relapsing fe- 
ver are determined by the peculiarities of the source of 
infection. The patient has to be isolated in an infectious 
diseases ward while febrile and for another 20 days from 
the termination of the attack. The district sanitary-epide- 
miological station is immediately notified following diag- 
nosis of a case of relapsing fever. The focus is kept under 
observation for six weeks, the first 12 days— the maximum 
incubation period— being decisive for the detection of pa- 
tients. Sanitary treatment of a relapsing fever focus is 
similar to the measures taken in typhus fever. 



TICK-BORNE SPIROCHETOSES 

There is a considerable number of tick-borne spiroche- 
toses in different parts of the world, all caused by spiro- 
chetes similar to the pathogen of relapsing fever. The 
reservoir of the pathogens in nature are small mouse- 
like rodents; the vectors arc ticks of the Ornithodorus 
genus. 

The majority of tick-borne spirochetoses are found in 
sparsely populated, undeveloped areas, and man is infected 
accidentally when entering the natural foci. It is character- 
istic of some spirochetoses that their veclots— Ornithodorus 
ticks— infest man’s dwellings and other structures, feeding 
on man’s blood and on the blood of domestic animals. 
Ill these cases the foci of tick-borne spirochetosis are found 
ill populated areas. There are two forms of tick-borne spi- 
rochetosis in the U.S.S.Il. and the credit for studying them 
belongs to Y. I. Martsinovsky, N. I. Latyshev and other 
Soviet investigators. 

Central Asian Tick-borne Relapsing Fever. The causative 
agent {Borrellia sogdiana) is pathogenic for many species of 
rodents. Pathogenesis is similar to that in epidemic louse- 
borne relapsing fever. 

The clinical course also resembles that of louse-borne 
relapsing fever but with several distinctions. The attacks 
of fever last one or two days, sometimes a few hours; the 
remissions are irregular, lasting from a few hours to six 
or eight days. There is no regularity in the alternation 
of attacks and apyrexias. There may be more than ten at- 
tacks and the disease may persist for several months; it 



always takes a purely benign form and a fatal outcome is 
extremely rare. 

The reservoir is mouse-like rodents (gebrils): rats, mice, 
hamsters and shrews. 

The vectors arc ticks, Ornithodorus papillipes^ which 
harbour the spirochetes for long periods of time, transmit- 
ting them transovarially. The spirochetes penetrate the cav- 
ity of the body from the intestine of ticks and accumulate 
in the coxal glands. During the bite the tick ejects the cox- 
al fluid which enters the wound and the spirochetes invade 
the blood stream. The method of infection is identical for 
animals and human beings. 

Morbidity is characterised by a well-pronounced seasonal 
pattern. All cases originate in warm weather, mainly in 
spring. They generally occur in rural communities where 
ticks inhabit mud houses, and less frequently in undevel- 
oped areas. 

Caucasian Tick-borne Relapsing Fever. The agent 
{Borrellia caucasica) is pathogenic for many species of 
rodents. 

Pathogenesis and clinical picture are identical to those 
of Central Asian relapsing fever. 

The reservoirs of the pathogen iji nature are rodents: 
the wood vole, Caucasian shrew, house mouse, jerboa. 

Vectors are ticks Ornithodorus verrucosus. The mechanism 
of infection is the same as in Central Asian relapsing fever. 
As distinct from Ornithodorus papillipes, this tick lives 
only in a wild natural habitat (caves, burrows of small 
animals). 

The disease occurs sporadically and in the form of out- 
breaks among the people working in undeveloped areas: 
prospectors, road builders, travellers, parties of explorers, 
etc. 

Prophylaxis. Propliylaxis of tick-borne spirochetosis in 
wild country consists in protection against attacks by ticks. 
People in natural foci of tick-borne relapsing fever should 
select sleeping-places which are free of ticks and away from 
burrows of rodents. It is advisable to avoid places with 
dense brush and grass or to clear these from the place chosen 
for sleeping. It is also advisable to treat these places with 
iiivsecticides (DDT) or by repellents (lysol, cresols). For in- 



dividual protection repellents have to bo used (dimothyl- 
phthalate, and others). 

Where tick-borne spirochetosis is entrenched in commu- 
nities, DDT and hexachlorocyclohexane preparations have 
to be used to destroy ticks in dwellings and other struc- 
tures and measures to control tick infestation of domestic 
animals have to be taken. Regular extermination of ro- 
dents and ticks and the construction of good rural housing 
eradicate stable foci of tick-borne spirochetosis in com- 
munities. 



MALARIA 


Etiology. There arc four forms of malaria caused by proto- 
zoan organisms of one genus— malarial plasmodia: tertian 
malaria [Plasmodium vivax), quartan malaria [Plasmodium 
malariae)^ tropical or malignant malaria [Plasmodium fal- 
ciparum) and ovale malaria, occurring in tropical countries, 
which is caused by Plasmodium ovale (this form has not been 
found in the U.S.S.R.). 

Pathogenesis. The malaria parasite undergoes a complex 
development cycle in the organism of the mosquito and man. 
Infection occurs following a bite by an infected female mos- 
quito which contains sporozoites in the salivary glands. 
When malaria parasites arrive in the blood of man they 
undergo an asexual cycle of multiplication (schyzogony) 
in tissues and erythrocytes. The exoerythrocytic stage of 
development has not as yet been sufficiently studied. It 
takes place in the reticulo-endothelium of the liver, in the 
endothelium of the brain capillaries and in the tissue mac- 
rophages. In all probability this is not merely the initial 
stage of malarial infection but is responsible for the survi- 
val of the parasite in the organism. The main symptoms of 
malarial infection, however, are associated with the mul- 
tiplication of the parasite in the erythrocytes. 

Upon reaching the mesenchimal cells of the liver and other 
mesenchymal cells, the sporozoites develop into schizonts 
which divide asexually and form tissular merozoites. Some 
of them become lodged in the adjacent mesenchimal cells, 
where the next phase of tissular schizogony occurs. Others 
enter tlie blood stream and lodge in erythrocytes. The mer- 
ozoite in the erythrocyte grows by feeding on the contents 



ol the erythrocyte and develops into a schizoiit. When the 
schizont has reached maximum growth it divides into sev- 
eral merozoites which escape from the erythrocyte, rup- 
turing it in the process. Finding themselves in the blood 
stream, the merozoites enter other erythrocytes and undergo 
another cycle of schizogony, etc. It is schizogony in the 
erythrocytes, with the rupture of the latter, that is respon- 
sible for the characteristic attacks of fever with alternating 
periods of apyrexia. 

Different forms of malaria are distinguished not only by 
the severity of the course of the disease and by other clinical 
signs, but also by the length of the incubation period and 
the duration of the attacks and of periods of apyrexia. In 
the tertian malaria of the southern areas the incubation pe- 
riod lasts 14 days on the average, whereas in the tertian ma- 
laria of the northern areas it may extend to several months. 
The reason for this is the existence of two kinds of tertian 
malaria parasites, one of which has become adapted to a 
southern environment, and the other, to northern condi- 
tions, Owing to the brief summer season the latter malaria 
agent succeeds in changing the host only once (man-mosquito- 
man). If there were a brief incubation period, the infectious 
stage of the disease would occur in the autumn when infec- 
tion of mosquitoes is impossible. In this case, however, with 
an incubation period of six to eight months, a person who 
contracts the infection in the summer falls ill and becomes 
infectious the following spring, when biologically active 
mosquitoes are present. So, the malaria of the northern 
areas with a long incubation period is a result of the adapta- 
tion of the parasite to unfavourable ecological conditions, 
whereas in the south, where there are several succeeding 
generations of mosquito during the long spring, summer 
and early autumn, the brief incubation period has resulted 
from the adaptation of the parasite to more favourable 
ecological conditions. As for the other forms ot malaria, 
in tropical malaria incubation is 12 days on the average, 
and in quartan malaria, four weeks. 

Malaria attacks last from eight to ten hours, the duration 
of apyrexia in different forms of malaria varies, hence the 
names of these forms. In tropical malaria, which is the 
most serious form ot this disease, the attacks set in daily 
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or every other day {Malaria qaotidiana), schizogony con- 
tinuing for 48 hours. In tertian malaria the schizogony also 
contiiuies for 48 hours and the attacks occur every other 
day {Malaria tertiana). In quartan malaria schizogony 
lasts for 72 hours and the attacks occur every third day 
{Malaria quartana). 

In three or four weeks after the commencement of attacks 
associated with the schizogony in tlie erythrocytes, tliere 
takes place the development of sexual cells from some of 
the merozoites which had lodged in the erythrocytes: mac- 
rogametocytes (female sexual cells) and microgametocytes 
(male sexual cells). Man becomes infectious for mosquitoes 
upon the formation of gametocytes since it is they that are 
responsible for the subsequent stages of the parasite’s de- 
velopment in the body of the mosquito. 

It is also characteristic of the course of malaria that series 
of attacks alternate with more or less prolonged remissions. 
Fresh series of attacks are designated as relapses. When 
the disease is not fatal, it terminates by auto-cure even 
ill the absence of specific chemotherapy. Tropical malaria 
does not last for more than a year. Tertian malaria lasts 
for 18 months to two years and a quartan, three or four years. 
Susceptibility to malaria is universal; those who have been 
infected do not develop immunity and a person can there- 
fore suffer from the same form of malaria several times. 
However, if there are several infections, partial immunity 
is developed. 

Sources of Infection. The sources of infection in malaria 
are patients, whose period of infectivity is determined by the 
time of the appearance of gametocytes in the blood and by 
the duration of the malarial infection. Apart from patients, 
so-called cold parasite carriers may be sources of infection, 
i. e., persons who have gametocytes in their blood but do 
not develop the disease. They are usually patients who have 
had several attacks and arc in the remission stage; very 
rarely they are healthy carriers proper. 

Routes of Transmission. Malaria is transmitted by the 
bite of the Anopheles mosquito. More than 100 mosquitoes 
belonging to this genus transmit malaria from man to 
man. Most of them are wild species and are of little signifi- 
cance in malaria epidemiology. Only a few which exist 
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hear man^s dwellings (synanLliropous mosquitoes) arc of 
epidemiological importance. Mosquitoes deposit eggs in 
reservoirs (at times even in small ones such as water butts), 
where larvae hatch from them with subsequent pupation. 
This is followed by the emergence of adult winged mosqui- 
toes (imago) from the pupa case. Climatic conditions influence 
the period of development, in the temperate zone there 
arc three or four generations during the summer, in the 
northern areas there are one or two, and in the southern 
districts, five or six. 

Female mosquitoes feed on human and. animal blood, 
which they need to bring the eggs in the ovaries to maturity. 
Some of the fertilised females hibernate during the winter 
and deposit their eggs the following season. 

When blood containing malaria plasmodia arrives in the 
intestinal tract of a mosquito, all asexual forms (merozoites, 
schizonts) die, and the sexual forms — macro- and micro- 
gametocytes are liberated from the digested erythrocytes. 
From these, the macrogametes are formed— the bigger for- 
mations, and the microgametes— the smaller motile flagel- 
lated forms. The fertilisation of the macrogametes by the 
microgametes takes place in the stomach of the mosquito, 
resulting in the formation of a motile zygote— ookinete; 
this penetrates the stomach wall and develops into an 
oocyst, within which a tremendous number of sporozoites 
mature. The sporozoites rupture the envelope of the oocyst 
and penetrate the salivary glands of the mosquito. The 
entire cycle of sporogony takes from seven to 45 days, 
depending on the temperature of the environment which, 
however, must not be under Ib^'C. 

Epidemiology. Malaria is one of the most widespread 
diseases in the world. At present it affects tens and hundreds 
of millions of people. The greatest foci of malaria (mainly 
of tropical malaria) are in Africa, South-East Asia, Oceania, 
and Latin America. During the past decade most European 
countries, the North American countries and Australia liave 
largely or completely suppressed malaria. 

Malaria was extremely widespread in Russia before tlie 
Revolution. According to very incomplete statistics (for 
Central Asia and the Caucasus) 3,4 million cases were reg- 
istered in 1913. A systematic campaign against malaria was 
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started luuler Soviet power. Already on the eve of the war 
the malaria morbidity rate had dropped considerably, 
though remaining higli (3, 170, 527 cases in 1040). During 
the war, malaria morbidity increased, particularly in the 
areas occupied b> the Gcnmaiis. Afler the war malaria 
morbidity has been steadily and rapidly decreasing. Tims, 
while 3,364,502 patients were registered in 1940, the number 
had dropped to 721,329 by 1950 and there wore only 35,704 
patients in 1955. In 1959 malaria was practically eradicated 
throughout the country, there were less tlian 1,500 cases 
registered, and these were confined to a few districts, mainly 
Azerbaijan, the Central Asian llepublics and some parts of 
Siberia. Malaria was finally eradicated in the U.S.S.R. 
in 1900. 

Laboratory Diagnosis. Laboratory diagnosis of malaria 
is based on the microscopic study of smears and thick blood 
drops. 

Prophylaxis. Malaria prophylaxis aims at terminating 
the intectivity of patients and the destruction of infected 
vectors, and also includes additional measures of inosciuito 
control at different stages of its development and in some 
cases the use of chemoprophylaxis. 

Parasite carriers in malarial areas are registered 
when applying for medical assistance and are also discov- 
ered by clinical examination (detection of ])ersons with 
enlargement of the spleen) and by laboratory tests (l)lood 
examination for parasite carrying). All malaria patients or 
those in whose blood malarial parasites have been detected 
should be registered and given current and anti-relai)se 
treatment, and in each case the district sanitary-epidemio- 
logical station should be immediately notified. In addition 
to former means of chemotherapy (([iiinacrine, (juinine) 
and garnet ocide (plasmocide) there are more effective 
preparations in current use: bigumal and quinocide. When 
the epidemiological situation is very dangerous anti-malaria 
preparations are issued to persons exposed to infection. 

The most effective means of suppressing malaria vectors are 
contact insecticides used in the foci— DDT preparations and 
hexachlorocyclohexane. These preparations are sprayed over 
the internal and external walls of dwellings, other structures 
and objects close to them. This guarantees the destruction 
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of infected mosquitoes, since the engorged females of malar- 
ial mosquitoes do not fly away hut remain in resting- 
places during the day in shady premises free from draughts 
(they attack man and animals at night). This type of treat- 
ment is particularly effective since it ensures the destruc- 
tion of infected mosquitoes. 

Other measures of vector control include mechanical 
protection by screening walls, blocking doors, using bed 
curtains (this measure is obligatory when malarial patients 
are involved, to guard against the infection of mosquitoes), 
and various other measures for exterminating mosquitoes 
in the dwellings (flypai)er, flappers, aerosol tanks) and 
repellents. 

Zoological prophylaxis is also used, cattle being left l.o 
graze between the mosquito breeding-place and human 
habitation, so that the ylttopAefes should attack cattle rather 
than man. 

Prior to the development of contact insecticides of the 
DDT type, measures were taken to destroy mosquito larvae, 
and they are also used today Avhen the aim is not merely 
to combat malaria but to destroy mosquitoes and gnats in 
general. These mea.sures include the treatment of loservoirs 
with contact and intestinal insecticides, controlled irriga- 
tion, as a re.sult of which the larvae perish prior to hatching, 
the breeding of water fowl and gambusia fish which devour 
the larvae, etc. Owing to the high cost of tliese measures 
they are replaced by the use of contact ijisecticides of the 
DDT type. 



SANDFLY FEVER (PAPPATACI FJ:VER) 

Etiology. The agojit of pappataci or sandfly fever is a 
filtrable virus. The virus of Pappataci fever has poor resist-’ 
ance in the environment. Kept at room temperature in 
blood serum it survives for three to five days, but when 
dried in a vacuum or frozen, its viability lasls for several 
years. The virus is cultivated in chick embryos or in tissue 
cultures, which is important for the manufacture of vac- 
cines. 

Pathogenesis. The incubation period in pappataci fever 
lasts on the average from three to five days. The disease 
takes an acute course, with a high fever, a marked pain 
syndrome and hyperemia of the skin and the mucous mem- 
branes. The body temperature remains high for two or three 
days and then drops to the critical. These features of the 
clinical picture in pappataci fever reflect the pathogenesis 
of the disease. The virus enters the organism with a bite 
by an infected mosquito, it multiplies rapidly in the blood 
and gives rise to a vigorous reaction in the organism. Though 
the course of the disease is always benign, after the drop 
of tlie temperature the patient suffers from adynamia and 
feebleness for one or two weeks and recuperates slowly. 

Sources of Infection. There are grounds for believing that 
pappataci fever is a natural foci disease. The reservoir of 
the virus in nature are small mouse-like rodents. At the 
same time, in communities, pappataci fever is an anthropo- 
nosis, the virus being transmitted from man to man by 
mosquitoes. 

The CFT (complement fixation test) in sandfly fever 
has shown that strongly positive reactions can be obtained 
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in endemic foci when testing sera withdrawn from rats and 
dogs belonging to the same locality. Several strains of the 
virus have been isolated from the blood of rats obtained in 
such foci. 

Routes of Transmission. Man is infected with pappataci 
fever virus through a bite by an infected female sandfly 
Phlebotomus pappatasil, though there are indications that 
the infection can also be transmitted by other species of 
mosquitoes. The insects obtain tlic virus from the l)lood of 
patients. In natural conditions the virus is preserved in 
the organism of female mosquitoes for a brief period; during 
the winter period it is preserved in mosquito larvae. 

The virus of pappataci fever is sometimes passed on to 
the first and even to the second generation of mosquitoes. 
Therefore, it appears likely that mosquitoes not only trans- 
mit the infection to man hut can also serve as a natural 
reservoir of the virus. 

Epidemiology. Pappataci fever is widespread in the 
Mediterranean area, in Iran, India, West and East Africa, 
Latin America, Australia and in other tropical and subtrop- 
ical areas. In the U.S.S.R. it is found in Central Asia and 
in the Caucasus. Formerly it was widespread in the Crimea 
and in Ashkhabad, but in the past decade it has been practi- 
cally eradicated in these areas. 

Pappataci fever is a seasonal disease. Epidemics begin 
after the mass emergence of mosquitoes (May-June) and 
end with the disappearance of the mosquitoes (September- 
October). The morbidity peak is in July-August. 

Most cases involve exogenous population of all ages. 
The local residents are usually affected by the infection 
in childhood and develop immunity, though in pappataci 
fever it is relative immunity: in one season a person may 
have the disease twice and even three times. Up to 20 per 
cent of all cases during a season are reinfections. 

Laboratory Diagnosis. The diagnosis of pappataci fever 
is made by isolating the virus or by registering an antibody 
rise in the blood. However, since this method is complicated 
and since the course of the disease is mild, laboratory tests 
are seldom resorted to. 

Prophylaxis. Prophylaxis of pappataci fever includes 
the following measures: a) the destruction of the vectors; 



b) control of the reservoir of infection and c) the develop- 
ment of stable immunity in the population. 

Tlie experience of cojitrolling pappataci fever by aclijig 
upon the vector has fully justified itself. Destruction of 
vectors results in tlic eradication of big endemic foci. The 
mass destruction of winged mosquitoes is particularly 
important in the struggle against pappataci fever within an 
endemic focus. A big part is also played by the timely iso- 
lation of patients and disinfestation of promises, as well as 
the use of repellents in t he evenings and at night. The larg- 
est possible number of premises should be treated with 
insecticides, including stables, cattle .sheds and bams. 
Medical institutions, in particular wards for pappataci 
fever patients, should be the first to bo treated with insecti- 
cides. The insecticides used are DDT and hexachloro- 
cyclohexane. 

In the evening and during the night it is advisable to 
use in the open Pavlovsky’s netting impregnated with repel- 
lents (tar, ly.sol, etc.). It is also advisable to .smear cxpo.sed 
parts of the body with dimethylphthalate, an aqueous 
solution of aiiabasine sulfate or other repellents. 

Inoculation with live dry vaccine made of virus strains 
adapted to the white mice organism with .subsequent mul- 
tiplication on chick embryos, as suggested by S. A. Ananyan, 
is a means of developing active immunity against pappa- 
taci fever. Inoculation is carried out epicutaneously and 
subcutaneously. Double inoculation with a monthly inter- 
val enhances the potency of live vaccine. The inoculatiojis 
.should he made 40-G0 days and re-inoculal.ion 20-25 days in 
advance of the epidemic season. Noii-immuno arrivals 
in the endemic focus may be immunised at an accelerated 
rate— in three do.ses at two-day intervals. It is particularly 
important to inoculate big groups of people arrivijig from 
places where pappataci fever is non-existent. 



LEISHMANIASIS 


Leishmaniasis is a term used to describe a big group 
of infections caused by pathogenic protozoans— leisb- 
maniae. According to the clinical course of the disease wc 
differentiate between cutaneous and visceral leishmani- 
asis. Most leishmaniases are natural foci diseases. The 
reservoir of the agent is wild rodents, and the vector is the 
Phlebotomus mosquito. In the course of the evolution of 
leishmaniasis and the adaptation of its vectors to life close 
to man’s dwellings, some forms have become anthroponoses 
(cutaneous leishmaniasis [urban type], and Indian visceral 
leishmaniasis kala-azar), while others arc zoonoses affect- 
ing man and domestic animals (visceral leishmaniasis in 
the U.S.S.R.). The world distribution of leishmaniasis in- 
fections is shown in Fig. 58. Leishmaniasis has been studied 
in the U.S.S.R. by P. F. Borovsky, N. I. Latyshev, 
P. V. Kozhevnikov and others. 

Cutaneous L(‘ishmania.sis (Urban Type). The causative 
agent of this leishmaniasis is Leishmania tropica minor. 
The disease develops after a long incubation period lasting 
on the average for about eight months and first manifests 
itself as a papule at the site of the bite. This papule slowly 
develops and ulcerates in eight or ton months (hence one 
of the names of the disca.se— leishmaniasis of late ulceration; 
other commonly used names include Ashkhabadka, one- 
year disea-se). The disease lasts for 18 months to two years 
and eventually heals with scarring. Recovery is accompa- 
nied by the development of life-long immunity. 

Man is the host reservoir of the agent and is infectious 
during the development of papules and ulcers at the points 
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Fiq. 68. Distribution of loislinuaniases in the world (after K. Raska) 

1 -visceral loislimjiiiiasis; 2- ciitniiooiis loislunani.isis; 
./—riasoitliarj^rigcal Icislunaju.isis 


where hiislimaiiiao lodge themselves and multiply. The 
vector is a mo^{\w\[, o—Phlebotomus pappatasii. Infection 
occurs in the warm months of the year when the mosquitoes 
are active. 

Cutaueoiis leishmaniasis (urban type) is observed in 
towns in Central Asia, Southern Europe, North Africa 
and India. 

Laboratory diagnosis is established by microscopy of 
ulcer smears and puiictates drawn from the papules. 

Prophylaxis consists in the systematic extermination of 
mosquitoes and the protection of affected skin areas of 
patiojits from bites. Ilepellents arc also used. Prophylactic 
inoculations of leishmania cultures are carried out in areas 
affected by leishmaniasis. 

Ciilaneous Leishmaniasis (Rural Type). The agent is 
similar to the previous species of leishmania — Leishmania 
tropica major. The disease develops following a brief in- 
cubation period ranging from one week to two months. 
Furuncular infiltrates develop at the site of the bite and 
ulcerate rapidly (hence, one of the names of the disease— 
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acute-nccrolisiiig leishmaniasis). Ordinarily, regional lym- 
phadenitis develops. In two to four months scarring occurs 
with healing. Immunity is life-long. 

The reservoir of the pathogen is found in gehrils 
bomys opimus inhahiting desert areas of Central Asia. 
The same form of leishmaniasis is found in Arabia and 
North Africa. The vector is the Phlehotomus pappatasii 
mosquito and other reprevsentativos of this genus. The 
foci of cutaneous leishmaniasis (rural type) can he con- 
siderable and even a l)rief stay in them may result in 
mass infection, with the development of many ulcers in 
each patient 

Laboratory diagnosis is made by microscopic examination 
of the content of ulcers or punctates. 

Prophylaxis is based on the extermination of mosquitoes 
and protection against their attacks. Within a 1.5 km range 
of communities rodents, in whose burrows mosquitoes live 
and hatch out, are destroyed, usually by gassing. The 
screening of windows, blocking of doors, use of bed curtains 
and repellents are means of defence against mosquitoes. 
Prophylactic inoculation with Icishmania cultures is also 
carried out on the forearm or hip, and the resulting immu- 
nity lasts for a period of six months to a year. Vaccination 
is done in the autumn so as to develop immunity by spring 
time. 

Visceral Leishmaniasis. The agent of this form of leish- 
maniasis is Leishmania donovani. After entering the human 
organism through the bite of an infected mosquito, the 
leishmaniae are carried through the organism by the blood 
stream and settle in the liver, the spleen, in some other 
organs and in the marrow. They develop in the cells of 
the histophagocytic system. Following an incubation 
period which ranges from several weeks to several months, 
fever sets in, the liver and spleen become enlarged, anemia 
and emaciation develop. When no special treatment is 
given, the disease leads to cachexia and death. Convales- 
cents develop life-long immunity. 

The reservoirs of the agent are patients, dogs and jackals. 
The disease is transmitted by the bites of mosquitoes, 
Phlebotomus chinensis, Phlebotomus kandelaki and other 
representatives of this genus. 
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Visceral Icisliinaaiasis is widespread in India, Cliitia, 
Central Africa and tlie Medilorraiioan area, ajid it is pos- 
sible that the forms of visceral leishmaniasis found in these 
areas are non-identical. 

Laboratory diagnosis is made by microscopic study of 
spleen and marrow puiictatcs. 

Prophylaxis is similar to that in the case of cutaneous 
leishmaniasis. In addition to the measures described, stray 
dogs, and jackals should be destroyed, and pet dogs should 
be examined. Infecled animals should bo killed, but it they 
are valuahlo, specific treatment can be applied. Inoculation 
is not carried out in this typo of leishmania.sis. 



PLAGUE 


Etiology. The agent of plague {Pasteurella pestis) belojigs 
to the group of a hemorrhagic septicemic bacteria which 
includes the tularemia and pasteurellosis bacteria. Despite 
the vast area over which it is to be found, the plague mi- 
crobe is distinguished by stability of biological properties; 
the difference between the known varieties (the so-called 
oceanic and continental strains) is slight and from the 
immunological point of view they are identical. 

The resistance of the plague microbe to environmental 
influences is comparatively poor. It perislios rapidly upon 
exposure to direct sunlight, when heated to 60°C and when 
treated by disinfectants in standard concentrations. It 
perislios within a few days in excreta and carcasses of 
animals during summer under the influence of putrefactive 
flora. In winter it can remain viable in frozen carcasses 
until the spring. 

Pathogenesis. The pathogenesis of plague infection de- 
pends to a great extent upon the portal of entry. When 
infection occurs through the skin (a flea bite or penetration 
tlirough skin abrasions) regional lymphadenitis develops 
with a pronounced enlargement of the lymph node due 
to acute necrotic inflammation (pestilential bubo) and 
bactcriemia. The latter can be accompanied by the develop- 
ment of secondary hemorrhagic pneumonia. When the 
portal of entry is the respiratory tract, primary hemorrhag- 
ic pneumonia and sepsis take place. If entry is effected 
through the gastro-intestinal tract, there is hemorrhagic 
enteritis and sepsis. Neglected plague gives rise to hemor- 
rhagic sepsis and results in death. In bubonic plague mortal- 


298 




ity used to reach 70 per cent, and in pulmonary and intesti- 
nal plague, 100 per cent. Today, thanks to the use of strep- 
tomycin, colimycin (an antibiotic of the neomycin group) 
and other antibiotics, plague can be cured if the drugs 
arc used at an early stage. 

The incubation period is no more than six days, usually 
it is loss. The patient becomes infectious only in pulmonary 
and intestinal forms of plague. The infection is accompa- 
nied by the development of life-long immunity. 

Sources of Infection. Plague is a natural foci infection 
with foci in Europe, Asia, Africa and America within 
the broad belt from 35-40° North to 35-40'’ South, mainly 
in desert and semidesert zones and in mountainous areas 
(Fig. 59). The natural reservoir of the infection is found 
in many species of rodents which may be primary or second- 
ary host reservoirs. 

The basic natural reservoir of plague infection is found 
in gebrils, marmots and gophers; the vectors are fleas which 
parasitise on those rodents. In some countries (India, Indo- 
nesia and others) rats may be involved in the epizootic 
process and then enzootic plague foci originate in commu- 
nities. The rats and the fleas parasitic on them (the rat 
flea Xenopsylla cheopis, the human flea Pullex irritans) 
can bring plague to port towns remote from primary natural 
foci. 
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Routes of Transmission. Man is infected with plague in 
natural foci through tiie Lite of an infected flea or in the 
course of hunting marmots and handling infected animals. 
Camels which heedme infected in natural foci are also of 
certain epidemiological significance: cases are known of 
people becoming infected with plague after eating meat 
of sick camels. In hot countries and in the port towns of 
the subtropical zone people are sometimes infected in the 
foci of rat plague, also through bites from fleas. Pulmonary 
plague can he transmitted from man to man by the droplet 
method. 

Epidemiology. In the past, plague epidemics were very 
widespread and took toll of tens of millions of lives (Europe, 
14th-15th centuries). Today plague is found in India 
and in neighbouring countries, in Central Africa and South 
America, tliough the use of anti-epidemic measures and 
of antibiotics lias reduced morbidity and mortality radU 
cally. 

Laboratory Diagnosis. Laboratory diagnosis of plague 
is made by microsco[)ic study and by culture growth of spu- 
tum smears, punctales from buboes and carcass material. 
Stringent safety measures should be observed when handl- 
ing suspect material, which should he packed in glass con- 
tainers with ground-in stoppers. The containers should 
bo wrapped in cloth impregnated with disinfectants and 
placed in air-tight cases. 

Prophylaxis. Prophylaxis is based on broad measures 
for the suppression of natural foci of this disease, quaran- 
tine and anti-epidemic measures, and prophylactic vaccina- 
tion. 

A network of anti-plague institutions has been set up 
in the U.S.S.R. It includes plague research institutes, 
anti-plague centres and laboratories. Those institutions 
conduct annual surveys of natural foci of plague to detect 
and suppress epizootics. Rodents and ectoparasites are 
exterminated, particularly when the foci are close to in- 
habited places. As a precaution, rodents are exterminated 
in communities and port towns. A live vaccine made of 
avirulent strains of plague bacteria is used for inoculating 
people living in areas close to natural foci. Inoculation 
is done subcutaneously (one ml of vacuum-dehydrated 
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vaccine diluted as specified on the label is administered) 
or iutracutaiicously (0.1 ml of a stronger concent rat ion). 

A plague suspect should he Lsolated immediately in a 
separate cubicle, and the appropriate authorities notified 
who, in their turn, immediately inform the higher public 
health bodies. The staff of 
a plague hospital should 
wear special anti-plague 
suits and cotton-and-gauze 
masks, since the risk of in- 
fection is very great (Fig. 

60). Thorough decontamina- 
tion of a patient’s excreta 
and of the anti-plague suits 
of the staff is imperative. 

All contacts are subject to 
nine days’ isolation and 
quarantine. During this 
period they are kept un- 
der medical observation 
and are given a course of 
prophylactic chemotherapy 
with antibiotics (strepto- 
mycin, colimycin). All ob- 
jects of little value at the 
seat of infection from 
which the patient has been General view of niodern 

taken are burnt, all other anli plaguo suits (after V. N. Kyo- 
objects are subject to cJiam- dorov and I. 1. Itogozin) 

ber disinfection while the 

premises are disinfected J)y washing and fumigation (the 
latter is done to destroy rodents and ectoparasites). The 
corpses of plague victims arc covered with chloride of lime 
or some other disinfectant and buried underground at a 
depth of at least 1.5-2 m. 

Plague is a quarantine infection and mca.sures to combat 
it are conducted on an international scale. They include the 
urgent notification of cases, quarantine regulations for 
vessels arriving from places affected by plague and the 
destruction of rats and insects. 




TULAREMIA 


Etiology. The agent of tularemia {Pasteurclla tularensls), 
like the plague bacteria, belongs to the groups of hemorrhag- 
ic septicemia bacilli. The tularemia bacillus is rather 
stable in environment, it remains viable in damp soil for 
more than a month, in water up to three months, in dried 
grain for more than four months, in salted meat for more 
than a month, in milk until it turns sour, etc. The tulare- 
mia bacillus, however, is unstable under the action of 
disinfectants and heating like other vegetative forms of 
bacteria. 

Pathogenesis. The microbe can enter man’s organism by 
several routes: through the skin (abrasions or bites by in- 
fected vectors), by the gastro-intestirial tract and the 
respiratory tract. Once in the organism, they settle in the 
regional lymph nodes and cause inflammation (buboes); 
subsequently they spread in the organism through the 
blood stream, causing a general febrile reaction and the 
development of foci in the organs. 

Several phases are distinguished in the pathogenesis of 
tularemia: adaptation of the microbe (incubation), protec- 
tive reactions of the organism, bacteremia, focal lesions 
and recuperation. The forms of tularemia depend on the site 
of implantation of the agent. 

When entry is through the skin, bubonic or ulcerous- 
bubonic forms result; when infection occurs through the 
mucous membranes of the eye, there is necrotic conjuncti- 
vitis with lesions of the parotid and precervical lymph 
nodes; infection through the pharynx results in angina 
with lesions of the cervical and submaxillary lymph nodes. 

Tularemic pneumonia or broncho-adenitis result from 
entry through the respiratory tract. In the case of alimentary 
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iiifeclioii lympliadenitis of Ihc mesenterial glands sets in. 
Septicemia develops in all forms of tularemia, particularly 
in the pulmonary and abdominal forms. 

The incubation period varies from two to eight days. 
Infection is accompanied by the development of life-long 
immunity. Tularemia patients are not infectious to their 
contacts. 

Sources of Infection. Tularemia is a zoonosis with natural 
foci and complex circulation of the agent. In difl'ereut coun- 
tries many species of animals, rodents in particular, arc nat- 
ural reservoirs of the agent. They are infected by excreta, 
water, food or by blood-sucking arthropoda. 

The main reservoirs of tularemia infection in the U.S.S.R. 
are water voles {Arvicola amphibium), small mouse-like 
rodents (voles and house mice), hares, inscctivora (shrews). 
The most persistent foci of tularemia are in flood areas 
inhabited by water-loving rodents. A considerable increase 
in the number of small rodents in the fields and meadows 
can give rise to epizootics with a resultant spread of in- 
fection to people. 

Routes of Transmission. Man contracts the infection in 
a number of ways as a result of which different types of 
tularemia epidemics arc distinguished (as cla.ssified by 
I. N. Maisky). 

a) Occupational epidemics are observed among water- 
vole and hare trappers; infection occurs cither as a result 
of bites by animal ectoparasites (fleas or ticks), the handl- 
ing of infected carcasses, or contamination of mouth or 
eyes by infected hands. The clinical forms are ulcerous- 
bubonic, ophthalmic and anginous. 

b) Water-borne epidemics occur as a result of bathing in 
infected reservoirs or drinking infected water. The portal 
of entry is skin abrasions, the mucous membranes of the 
eye, and the pharynx. The forms of the disease arc the 
.same; there are also intestinal (abdominal) forms. 

c) Transmissive epidemics are observed when infection 
occurs through the bite of diptera (horse-flies, biting flies); 
it is common among people engaged in farm work (haymak- 
ing, reaping) in enzootic foci. In this case ulcerous-bubonic 
forms of tularemia with ulceration on the exposed parts 
of the body occur, involving regional lymph nodes. 
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(1) Epidemics associated with mouse-like rodents occur 
when these animals infest grain stacks left in the fields. 
People become infected during grain-threshing. In this 
case it is a question of the dust-borne method of infection. 
The common forms arc pulmonary and bronchopulmonary; 
the abdominal and septic forms are less frequent. 

e) Domestic epidemics occur when mice migrate from fields to 
dwellings. The mechanisms of transmission vary; the ali- 
mentary mechanism is common, giving rise to the abdominal 
and the pulmonary forms of tularemia. Epizootics involv- 
ing cats, whose urine and carcasses can infect water sources 
(wells), also have some importance in populated areas. 

f) Trench outbreaks of tularemia occur when iJie trendies 
are inhabited by mouse-like rodents. Methods of transmis- 
sion and forms of the disease are similar to those in domestic 
outbreaks of tularemia. 

Epidemiology. Only outbreaks of tularemia associated 
with mouse-like rodents are likely to spread over a vast 
area. Other outbreaks are, as a rule, limited. 

Natural foci of tularemia are fouiid in large areas of the 
U.S.S.R. (Fig. 01), bul the intensity of tularemia epizootics 
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Fig. 61 . Natural foci of tularciiiia in the U.S.S.H. (after N. G. Olsufycv) 




in these foci has been considerably suppressed —a result of 
scientific farming and also of specific rodent control measures 
which liave led to a reduction in the rodent population in 
the fields. 

Tularemia morbidity was high in the U.S.S.R. during 
the war and in the immediate post-war years when consid- 
erable outbreaks occurred, because many grain stacks 
had been left in the fields and were inhabited by mouse- 
like rodents. Subsequently tularemia morbidity radically 
decreased and now remains at a low level (Fig. 62). 

Laboratory Diag- 
nosis. Lal)oratory 
diagnosis of tula- 
remia is made by 
isolating the mi- 
crobe and by sero- 
logical tests with 
convalescent blood 
sera. Intracutaue- 
ous and epicuta- 
neous allergy tests 
are used to deter- 
mine the immune 
stratum of the pop- 
ulation. 

Prophylaxis. Pro- 
phylaxis of tulare- 
mia is based on 
scientific farming 
and on specific measures to exterminate rodents. Wlien- 
ever grain is left in the field, trap ditches should be 
made to protect the stacks against rodents. Anti-epidemic 
measures vary witli the type of epidemics. 

Persons exposed to tularemia are inoculated. These in- 
clude water-vole and hare trappers, field workers, etc. 

The vaccine is made from live attenuated tularemia 
bacteria (Gaisky-Elbert vaccine) and is applied epicuta- 
neously. The inoculation procedure is the same as for 
smallpox. 

Anti-tularemia inoculation helps to develop immunity 
which practically excludes the possibility of infection. 
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Fig. 62. Drop in tularemia morbidity in 
the U.S.S.U. 



20—1498 


305 



AU the rural population and certain groups ol the urban 
population (liunters, trappers, etc.) should, therefore, 
be covered by vaccination programmes in enzootic areas. 
Regular selective testing of the population with tulare- 
mia allergen makes possible the determination of the pro- 
portion represented by the immune stratum. 

Though tularemia patients are not infectious to other 
people they are placed in hospitals for a course of specific 
treatment, and the local sanitary-epidemiological station 
is notified. 



TICK-BORNE ENCEPHALITIS 

(RUSSIAN TICK-BORNE SPRING-SUMMER 
ENCEPHALITIS) 

Etiology. The agent of tick-borne encephalitis is one of 
the smaller viruses. It is unstable and easily destroyed by 
disinfectants in standard concentrations, but can remain 
viable for several years in a 50 per cent glycerine solution 
or when dried in a vacuum and preserved at a low tempera- 
ture. Many wild animals, mice and monkeys are suscepti- 
ble to the virus of tick-borne encephalitis, in many cases 
developing the asymptomatic form of the infection. The 
strains of the virus isolated iji different areas differ in 
certain biological properties but have a similar antigenic 
structure and cross immunity. 

Tick-borne encephalitis was discovered in the U.S.S.R. 
in 1938 and was studied by L. A. Zilber, M. P. Chumakov, 
V. D. Solovyov, Y. N. Levkovich and others. 

Pathogenesis. The agent enters the blood stream usually 
as a result of the bite of an infected tick (in other mecha- 
nisms of infection which we shall discuss further on, the 
virus also eventually enters the blood stream) and spreads 
throughout the organism. The virus finds the most favoura- 
ble conditions for its multiplication in the central nervous 
system where it affects the anterior-spinal crescent and 
the nuclei of the brain stem. In typical cases, pathologo- 
anatomic analysis established the diagnosis of meningo- 
encephalopoliomyelitis. Viremia is present during the 
acute phase of the disease: the virus can be isolated from 
the blood and from the spinal fluid. The virus is not dis- 
charged into the environment. 
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Clinically lick-boriic encephalitis lakes the coui’se of a 
severe acute infectious disease. It develops following an 
incubation period of one to three weeks (most commonly 
10 to 14 days), commencing with acute fever, meningeal 
symptom and excitation of the nervous system. Subsequent- 
ly, various disorders of the sensory and motor spheres 
ensue. In grave cases the patient dies in the comatose state. 
Atrophic paralysis of the cervical and shoulder muscles 
may develop during convalescence. There are no after-effects 
in mild cases and recovery is accompanied by the develop- 
ment of a life-long immunity. 

Sources of Infection. Tick-borne encephalitis is a zoonosis 
with natural foci. The reservoir of the virus is various spe- 
cies of small rodents and other animals inhabiting wooded 
localities: chipmunks, hedgehogs, moles and voles, from 
which the virus of tick-borne encephalitis has been isolat- 
ed. The reservoirs also include Caraco rats and birds— 
linnets, buntings, thrushes and others. Thus, a large num- 
ber of forest animals and birds may form the reservoir of 
the infection, maintaining the circulation of the tick-borne 
encephalitis virus in the natural foci. 

Routes of Transmission. The vectors of the virus are 
Ixodes ticks. The Ixodes persulcatus in the eastern areas of 
the U.S.S.R. and Ixodes ricinus in the western areas of 
the country are particularly important. Ticks parasitic 
on the above-mentioned species of animals attack them 
periodically and feed on their blood. During their develop- 
ment from the larval stage to the nymph stage and then into 
an adult tick, these species of ticks feed three times, once 
in every phase and each time on a new host. Ticks become 
infected when sucking the blood of diseased animals. The 
virus penetrates all the tissues of the body, multiplies, and 
arrives in the salivary glands. When the infected tick sucks 
the blood of a healthy animal, the virus enters the bite wound 
and infection occurs. The infected female ticks can trans- 
mit the virus via their eggs to future generations. So while 
being the vectors of encephalitis, the ticks are at the same 
time the reservoirs of this infection. As a result, the circu- 
lation of the tick-borne encephalitis virus in nature is 
complex and varied. 

Domestic animals, goats, cows, sheep, may be involved 
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in the circulation of the virus in populated areas. Most 
likely the Scottish encephalitis of sheep (loping ill) in 
Britain and the biphasic meningo-encephalitis (milk fever) 
found in the U.S.S.R., Czechoslovakia and in other coun- 
tries are either identical with tick-borne encephalitis or 
are variants of it. 

Thus, man contracts tick-borne encephalitis in natural 
foci as a result of a bite by an infected tick, and in some 
foci through drinking the milk of cows and goats infected 
by ticks. There are indications that in addition to the 
clinically manifested forms, tick-borne encephalitis in 
man may also take the asymptomatic form, also leading 
to the development of lasting post-infectional immunity. 
Probably this explains why the incidence of this infection 
in the indigenous population of areas afflicted with tick- 
borne encephalitis is much lower than in newcomers. Blood 
sera examinations of the local population sometimes reveals 
virus-neutralising antibodies, though the case histories 
contain no mention of tick-borne encephalitis. 



i^v;^ Spring-summer tick-borne encephalitis and its varieties 
■■ Scotland encephalitis of sheep (loping ill) 

Fig, G3, Distribution of tick-bornc cnceplialitidos in tlic U.S.S.R. 
(after 0. Y, Baroyan) 




Epidemiology. Tick-borne encephalitis is found in the 
U.S.S.R., in many European countries (Czechoslovakia, 
Poland, Bulgaria, the German Democratic Republic, Hun- 
gary, Yugoslavia) ' and' recently has been discovered in 
India and in the Malay Peninsula (Fig. 63). Cases of the 
disease occur in wooded, agricultural and certain suburban 
areas. Frequently the disease acquires an occupational 
nature affecting timber workers, prospectors and trappers, 

but it may also be found 
among towji residents 
who visit forests. 

Outbreaks have been 
observed at children’s 
summer camps situated 
in the natural foci of 
tick-borne encephalitis. 
Bi-phasic meningo-en- 
ceplialitis has been found 
in suburban areas, 
mainly among people who 
spend the summer sea- 
son in country cottages. 

The morbidity of tick- 
borne encephalitis is of 
a strictly seasonal nature 
(Fig. 64) which explains 
one of the names of this 
disease (spring-summer 
encephalitis). As a rule cases start to appear in late April 
or in early May, the incidence reaching its peak by the end 
of May or early July and terminating in late July or early 
August. This pattern of seasonal distribution is governed 
entirely by the period of tick activity. During the period 
of activity, the ticks concentrate in the forests along paths 
frequented by animals and men, they keep to the upper 
parts of shrubs and attach themselves to passing animals and 
people. The ticks attack both during the day and at night. 

Diagnosis. Diagnosis is not difficult since the symptoms 
are quite specific. Epidemiological survey is also simple 
and traces the disease either to work or to visits to the 
woods (hunting, mushroom-picking, etc.). The possibility 
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Fig. 64. Seasonal distribution of 
tick-borno encephalitis morbidity (per- 
centages to annual total) 
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of becoming infected by milk in certain areas should not 
be overlooked. 

Laboratory diagnosis is carried out by isolating the virus 
from the spinal fluid of patients or by detecting virus-neu- 
tralising bodies in convalescent sera. 

Prophylaxis. Prophylaxis and suppression of tick-borne 
encephalitis is based on the destruction of ticks and pro- 
tection against their attacks. Active immunisation is also 
carried out. 

The patients arc not infectious and hospitalisation is 
therefore decided on clinical, not epidemiological grounds. 
The district sanitary-epidemiological station is notified 
of every case of tick-borne encephalitis. A specific serum 
is widely used in the therapy of tick-borne encephalitis 
and it should be given as early as possible to offset grave 
lesions of the nervous system. 

Extermination of ticks by spraying DDT preparations 
in foci close to populated places or in the area of saiiato- 
riums, holiday homes or children’s summer camps is a 
regular practice. The best results are obtained when heli- 
copters arc used for the purpose (Fig. 65). 

When people are working in undeveloped areas (timber- 
ing, trapping, geological prospecting, etc.) the main prophy- 
lactic measure is protection against attacks of ticks. People 
working in those areas should wear protective clothing: 
tick-proof overalls with a zip up the front or a double row 
of buttons. Rubber bands are used to close the ends of 
sleeves and trouser legs, and the latter should also be tucked 
into boots. A hood should be worn on the head, leaving 
the face uncovered. When tick-proof overalls are not avail- 
able, the ordinary clothes should be tucked in carefully 
and should be impregnated with repellents, dimethylphtha- 
latc, for instance. 

The wearing of Y. N. Pavlovsky’s netting ini|)reg- 
nated with repellents is also advisable to prevent ticks 
from attacking the body at the neck opejiing. When 
work is in progress in the taiga, routine examination for 
ticks should be made, once during the lunch break and 
once after work, to remove ticks from the ])ody or clothing. 
When people are campijig in the forest, the sleeping area 
should either be cleared of brush or burned and treated 
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Fig. 6o. Air-bonie dust treatment (DDT) of a tick-bornc ciiccplialitis 
focus (after V. A. Nabokov) 

with a ten per cent solution of lysol. Destruction of ticks 
found on domestic animals is also advisable. 

Active immunisation with formalised vaccine is another 
means of prophylaxis of tick-borne encephalitis. This 
vaccine (developed by M. P. Chumakov, A. A. Smorodin- 
tsev, Y. N. Levkovich, A. K. Shubladze) is made from 
the virus of tick-borne encephalitis passed through chick 
embryos or tissue cultures. Inoculation is performed an- 
nually in January-March on people whose work takes them 
to wooded areas where there are foci of tick-borne enceph- 
alitis. The vaccine is administered subcutaneously in two 
doses of two and three ml with an interval of 10-15 days. 

To prevent infection with milk the latter should be boiled. 
In the foci of biphasic meningo-cncephalitis, inoculation 
of domestic animals is also advisable. 


JAPANESE ENCEPHALITIS 


Etiology. The agent of Japanese encephalitis is a filtrable 
virus. The virus is unstable in environment and is preserved 
in the organism of warm-blooded hosts and vectors. 
The susceptible animals are monkeys, white mice, several 
small rodents — mice {Mycromys minutas), voles {Microtys 
fortis pelliceus), hamsters {Cricetus cricetus), sheep and 
goals. Strains of the virus isolated in different areas (U.S.S.R., 
Japan, Korea) have identical biological properties and 
similar antigenic structure. 

Japanese encephalitis in the U.S.S.R. was discovered 
and studied by A. A. Smorodintsev, Y. N. Levkovich, 
A. K, Shubladzo and others. 

Pathogenesis. The agent enters man’s organs as a result 
of a bite by a vector and spreads with the blood stream. 
Since the virus is neurotropic it multiplies mainly in the 
central nervous system. The incubation period varies from 
four to 14 days. The affection of the central nervous system 
is characterised as pan-meningo-encephalomyelitis with 
pronounced involvement of the brain stem and the basal 
ganglia. During the acute phase of the disease the virus 
may bo isolated from the blood and the spinal fluid, and 
also from the urine. However, it accumulates mainly in the 
brain tissue. With recovery the virus is destroyed by the 
action of immunological factors. The re.sultant immunity 
is lasting and repeated infections are extremely rare. 

Japanese encephalitis is a severe disease with high mor- 
tality. Thus, during the epidemic of 1924 in Japan, mor- 
tality reached 60 per cent. Mortality in the U.S.S.R. du- 
ring the outbreaks of Japanese encephalitis in the Primorye 
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pronounced involvement of the brain stem and the basal 
ganglia. During the acute phase of the disease the virus 
may be isolated from the blood and the spinal fluid, and 
also from the urine. However, it accumulates mainly in the 
brain tissue. With recovery the virus is destroyed by the 
action of immunological factors. The resultant immunity 
is lasting and repealed infections are extremely rare. 

Japanese encephalitis is a severe disease with high mor- 
tality. Thus, during the epidemic of 1924 in Japan, mor- 
tality reached fiO per cent. Mortality in the U.S.S.R. du- 
ring the outbreaks of Japanese encephalitis in the Primorye 
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Tcrrilory was 44.8 per cent on the average, ranging from 
25 per cent (1941) to 53 per cent (1938). Unlike tick-borne 
encephalitis there is no residual paralysis. The disease, 
however, does not always take a severe course and abortive 
forms also occur. In addition, there are asymptomatic forms 
proved by the isolation of antibodies from the blood of 
healthy persons who have not had the disease. 

Sources of Infection. Soviet investigators have proved that 
Japanese encephalitis is a natural foci disease. Reservoirs 
of the virus are many species of warm-blooded animals, 
mainly small rodents, and also birds of the sparrow family. 
The encephalitis virus was isolated in Japan from rats and 
sparrows; specific antibodies neutralising the virus were 
found in horses, cows, pigs and dogs. In the U.S.S.R. the 
virus has been isolated from different species of birds be- 
longing to the sparrow family, and also from horses. 

The vectors of Japanese encephalitis are the mosquitoes 
Culex tritaeniarhynchus, C, hltaeniarhynchus^ C, pipiens, 
Aedes togoi^ A. japonicus and others. These mosquitoes are 
typical inhabitants of wild natural areas which explains 
why the natural foci of mosquito encephalitis in the 
U.S.S.R. have been found to be in poorly populated lowland 
areas without forests and with numerous lakes and swamps. 
In rare cases foci have been found in wooded areas. In Japan 
and Korea, however, these mosquitoes find favourable con- 
ditions in inhabited localities, in the environs of villages 
and towns. Practically the entire territory of Honshu Is- 
land, for instance, is a natural focus of mosquito encepha- 
litis. 

Mosquitoes infected with this virus are life-long carriers, 
preserving the virus during hibernation and passing it to 
subsequent generations transovarially. The development 
of the encephalitis virus in the mosquito organism depends 
on external temperature. At 27-30 °C tremendous quantities 
of the virus accumulate in the organism of a mosquito, but 
when the temperature is below 20° the development of the 
virus within the body of the mosquito is radically inhibited. 
Big epidemics of encephalitis in Japan occurred during 
hot summers. In the U.S.S.R. cases of Japanese encepha- 
litis have been observed only during particularly hot sum- 
mers. 
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Epidemiology, Japanese encephalitis has been recorded in 
Japan, Korea, China, the Philippines, and the Primorye 
Territory of the U.S.S.R. There have been no cases of Japa- 
nese encephalitis in the U.S.S.R. in recent years. There are 
grounds for believing that Australian X-encephalitis is 
identical with Japanese encephalitis. 

The disease affects mainly rural population groups and 
also persons engaged in the development of areas which are 
natural foci of this disease. Big epidemics of encephalitis 
were recorded among occupation troops in South Korea in 
the fifties. 

In outbreak years in the U.S.S.R., cases were observed 
only in the period from August to October, i.e., when the 
mosquito vectors are most active and abundant. In Japan, 
where the climate is warmer and the period of vector activ- 
ity is longer, cases occur mainly from June to October, 
though there may be some in other months of the year too. 

Prophylaxis. Prophylaxis of Japanese encephalitis is 
based on extermination of mosquitoes, protection against 
their attacks and active immunisation. 

Early detection and hospitalisation of patients is impor- 
tant, since the outcome of the disease depends to a consid- 
erable extent upon proper care and timely serotherapy. 
Wards must have reliable protection against mosquitoes. 

The mosquito control is similar to anti-malaria cam- 
paigns (reclamation of marshes, destruction of larvae by poi- 
son and petroleum-spraying, the destruction of mosquitoes 
by DDT and hexachlorocyclohexane, zoological prophylax- 
is, protection of premises by screens, use of bed curtains, 
etc.). Since the foci of mosquito encephalitis in the U.S.S.R. 
are in the main in sparsely populated areas, individual 
measures of protection (bed curtains, Pavlovsky’s netting, 
repellents, etc.) arc important. 

In the past the exposed population groups were given a 
vaccine of the virus which had been accumulated in the 
brains of inice and rendered harmless by formalin. Inocula- 
tion was conducted in April or May. The vaccine was given 
subcutaneously in two doses of two and three ml with an 
interval of 10-15 days in between. At present, inoculation 
against Japanese encephalitis is not carried out in the 
U,S,S.R., as the disease is not prevalent on its territory. 



MOSQUITO ENCEPHALITIDES AND FEVERS 


Encephalitis-type diseases or fevers involving the internal 
organs and transmitted by mosquito bites are found in var- 
ious parts of the world, especially in the hot zone (Fig. 66). 
The best known types of encephalitis are the St. Louis 
encephalitis, American equine encephalomyelitis, yellow 
fever and dengue. All these diseases are of a viral nature. 
The viruses of Japanese encephalitis, St. Louis encephalitis, 
yellow fever, dengue and a considerable number of agents 
of viral encephalitides and fevers discovered recently in 
Africa and Latin America (West-Nile encephalitis, Bwamba 
fever, llheus encephalitis and others) have similar anti- 
genic structure, which is an indication of common origin. 
A brief description of some of these infections follows. 

St. Louis Encepiialitis. The St. Louis encephalitis named 
after the town in the U.S.A. where it was first discovered, is 
caused by a virus immunologically related to the agent of 
Japanese encephalitis. Pathogenesis and clinical manifes- 
tations are very similar to those of Japanese encephalitis 
but this disease takes a more benign course and mortality 
is less than 20 per cent. The reservoir of the virus has not 
been fully determined, though it seems that it may be ro- 
dents, birds and cattle. The disease is transmitted by the 
mosquito Culex tarsalis. Prophylaxis is similar to that of 
Japanese encephalitis. 

American Equine Encephalomyelitis. American equine 
encephalomyelitis is caused by viruses unrelated to the 
agents of other encephalitides. There are three varieties of 
this disease caused by interrelated viruses, the Eastern 
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Fig. 66. World distribution of encephalitides (after 0. V. Baroyan) 


equine, Western equine, and Venezuelan equine forms of 
which the first takes the most severe course. Following an 
incubation period of ono or two weeks the disease com- 
mences with symptoms of fever, meningeal phenomena, leth- 
argy and paralyses. The reservoir is not definitely known, 
but horses arc frequently involved in the epizootic process. 
The vectors arc mosquitoes of the genera Culex and Aedes, 
the Dermacentor tick and the Triatoma bug. The area of 
distribution is North America (U.S.A., Canada), Latin 
America (Venezuela, Argentina). Disease caused by the 
virus of the Eastern equine type have been recorded in Czech- 
oslovakia. Prophylaxis is limited to protection against 
attacks by mosquitoes and ticks; inoculation of residents 
of the endemic area is also advisable. 

Yellow Fever. Yellow fever is caused by a virus with 
an antigenic structure similar to that of the agent of J apan- 
ese encephalitis. The disease commences after an incubation 
period of three to six days, sometimes up to 12 days. Bas- 
ically the disease is a fever involving liver (jaundice) and 
kidneys, and an intense general intoxication. Albuminuria 
and hemorrhagic diathesis are observed in severe cases. 
Mortality ranges from five to 80 per cent. 

Two epidemiological forms of yellow fever are distin- 
guished: jungle fever and urban yellow fever. The former 
is a natural foci disease; the reservoir of the virus is mon- 
keys, and the vectors are different species of mosquito of 
the genera Aedes and Haemagogus, There are natural foci 
in the African and Latin American tropical zones between 
latitudes 40® North and South. The second epidemiolog- 
ical form developed when the Aedes aegypti mosquito 
(one of the vectors) became synanthropous. It began to 
live close to man's dwellings, as a result of which yellow 
fever broke away from the natural foci and became an an- 
throponosis. The mosquito was carried to various parts of the 
world by sea transport and yellow fever foci appeared in 
many warm climate areas (a warm climate is essential for 
the development of the virus in the body of the mosquito). 
A considerable number of the yellow fever foci have been 
eradicated in the past few decades thanks to international 
quarantine measures. The disease has never been observed 
in the U.S.S.R. 


318 



Prophylaxis consists in the exteriuination of jiedes aegijpli 
mosquitoes, protection against I heir attacks, quarantine meas- 
ures in sea transport, clearance of insects from vessels and 
aircraft in keeping with international health conventions. 
When people leave for exposed areas, they are given spe- 
cific inoculation. The vaccine is made from a vacuum- 
dehydrated live attenuated virus. A single dose of the vac- 
cine is given after dilution as indicated, with water or a 
physiological solvent. The patient must he isolated and 
protected against mosquitoes. 

Dengue. Dengue is a viral disease whose agent is immiino- 
logically related to the virus of yellow fever. The disease 
commences following an incubation period of four or five 
days (it might vary from three to ten days) and takes a febrile 
course, with pains in the joints and muscles, prostration, 
at times with rashes and hemorrhages. As a rule there are 
two attacks lasting from four to six days each. Mortality 
is low. The disease affects man only and is transmitted by 
the bite of the Aedes aegypli mosquito. Dengue is met with 
in tropical and subtropical zones. Big epidemics have becii 
observed in periods of mosquito activity. Prophylaxis is 
based on mosquito control and protection against their at- 
tacks. Active immunisation with a specific vaccine is also 
carried out. 



IIEMORUIIAGIC FEVERS 


Hemorrhagic fevers comprise a group of viral diseases 
with a certain similarity in their clinical picture, hemorrhag- 
ic syndrome. They are all natural foci diseases and are 
transmitted by ticks. Some of them are probably identical or 
very closely related. 

Crimean Hemorrhagic Fever. The disease was identified 
for the first time in 1944 on the Crimean peninsula and was 
studied by A. V. Kolachev, M. P. Chumakov, A. G. Gorbov 
and others. The agent, a filtrable virus distinguishable from 
the agents of other transmissive viruses, was isolated from 
white mice, cats and monkeys, and passed through people 
as an agent for pyrotherapy of psychic diseases (attenuated 
virus causes benign fever conditions). 

Following a bite by an infected tick the virus enters the 
blood stream, causes fever, and affects the capillaries (acute 
capillary toxicosis); this is accompanied by marked hemo- 
philia. The disease takes an acute course following an incu- 
bation period of 7 to 12 days (when volunteers were inocu- 
lated the incubation period dropped to two or three days); 
the main symptoms include fever, headaches, anorexia, 
nausea and vomiting, edema of the face and injection of 
sclera; this is followed by the development of an hemorrhag- 
ic rash and enanthema; hemophilia appears (nasal, pul- 
monary, intestinal and other hemorrhages), thrombopenia 
and leukopenia. In serious cases death results from hemor- 
rhages. Slow recuperation is the most common outcome. 

The disease is of a natural foci origin. The possible res- 
ervoirs of the virus are hares and other animals inhabiting 
Crimean steppes. The established vector (from which the 
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virus has been isolated) is the Ixodes tick, Hyalomma mar- 
ginatum. Cases have been observed in summer time, from 
June to September, but mainly in July and August, among 
haymakers and harvesters. No cases have been reported 
in recent years. 

Similar diseases have been found in Bulgaria and also in 
Uzbekistan and other Central Asian Republics, the virus 
having been isolated from patients and ticks Hyalomma ana- 
tolicum, which are vectors of the disease in Uzbekistan. 
Prophylaxis is founded on tick control and protection against 
attacks by them (see tick-borne encephalitis). Patients 
are isolated in infectious diseases wards. Precautions must 
be observed when taking care of the patients because there 
have been cases of hospital staff being infected. 

Omsk Hemorrhagic Fever. The disease was discovered in 
1944 in the Barabinsk steppe, Omsk Region. It has been 
studied by R. M. Akhrcm-Akhremovich, M. P. Chumakov, 
A. V. Fedyushin and others. 

Immunologically the agent of Omsk hemorrhagic fever 
is very similar to the virus of tick-borne encephalitis and has 
a practically identical antigenic structure. It is passed 
througli white mice. The virus ditfers from agents of Crimean 
hemorrhagic fever and the Far Eastern nephrose-nephritis. 

Infection occurs as the result of a tick bite. A 7-12 day 
incubation period is followed by fever with an hemorrhagic 
syndrome. It takes a more benign course than Crimean 
fever. 

Omsk hemorrhagic fever is a natural foci disease. The 
reservoir of the virus is voles which inhabit the forest-steppe 
areas. Many species of mouse-like rodents and muskrats 
are involved in the epizootic process. The vectors are the 
Dermacentor pictus and other ticks. Antibodies have been 
found in domestic animals in natural foci zones. Man is 
infected during field work in the steppe. Cases occur between 
May and August. 

The hemorrhagic fever of Bukovina (studied by A. V. Ko- 
lacbev, Y. Y. Kosovsky) is probably similar to, if not iden- 
tical with Omsk hemorrhagic fever. Serological research 
(M. P. Chumakov) has confirmed this. This disease is found 
in the forest-steppe zone of Bukovina and the suspected 
vector is an Ixodes tick Ixodes ricinus. Similar diseases have 
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been observed in the Transcarpathian regions and on the 
Malay Peninsula. 

Prophylaxis is similar to that of tick-borne encephalitis, 
including the use of formaldehyde-killed vaccine made 
from local strains of the virus. 

Hemorrhagic Nephrose-Nephriiis. The disease was first 
observed in the thirties in the U.S.S.R. and North Man- 
churia (described as a hemorrhagic fever), and then in the 
fifties in South Korea. It has been studied in the U.S.S.R. 
by A. V. Churilov, A. A. Smorodiiitsev, M. P. Chumakov 
and others. The agent is an insufficiently studied virus 
which differs serologically from the agents of the two noso- 
logical forms described above. 

The disease commences following an incubation period 
of 11-24 days and manifests itself in fever, hemorrhage and 
lesions of the kidneys. Mortality varies from three to 12-14 
per cent. The kidney syndrome is the main feature distin- 
guishing this disease from other hemorrhagic fevers. 

Its epidemiology still requires study. The origins ot the 
disease are most likely natural foci and the reservoir of the 
virus is found in voles and other mouse-like rodents. The 
Gamasidae ticks are suspected vectors. The natural foci 
are found in marshy areas and in flood regions overgrown 
by thick grass. Outbreaks have been observed in summer 
and early autumn months (May to October). The biggest 
epidemics occurred in 1951-53 among the occupation troops 
in South Korea. 

Measures of prophylaxis have not been worked out. Pro- 
tection against tick attacks is recommended. 

Hemorrhagic fevers with a kidney syndrome have also 
been described in the Tula and Yaroslavl regions (M. P. Chu- 
makov), but these have a more benign course. They are 
probably identical with hemorrhagic neplirose-nephritis. 



TETANUS 


Etiology. The causative agent of tetanus {Clostridium 
tetani) is, like the agents of gas-gangrene and botulism, one 
of the spore-forming anaerobic rods. The spores of the Bacillus 
tetani are very resistant and in this respect are similar to 
the spores of Bacillus anthracis (see “Anthrax”). Bacillus 
tetani produces a strong neurotropic toxin. 

Pathogenesis. Infection with tetanus occurs when Bacillus 
tetani enters a wound with earth, or through clothes or 
other environmental objects. Tetanus develops only when 
there are anaerobic conditions in the wound. In this case 
the spores of the Bacillus tetani germinate, multiply in 
the wound and liberate the toxin. The latter spreads along 
the nerve fibres and possibly in the blood stream causing 
the nerve tissue lesions peculiar to tetanus. Death is a fre- 
quent outcome of this descase. The incubation period as 
a rule lasts one or two weeks but it can he less (two or three 
days) or more; recovery is accompanied by the development 
of a lasting immunity. 

Sources of Infection. Clostridium tetani is widespread in 
nature. It is a normal inhabitant of the intestine of rumi- 
nants and is frequently present in the intestine of man with- 
out causing any harmful effects. Owing to fecal contami- 
nation it is frequently found in soil and on dirty objects. 

Uoutes of Transmission. Since Bacillus tetani is virtually 
ubiquitous, the epidemiology of tetanus is determined not 
so much by the spread of the agent, as by the pathogenesis 
of tetanus, which is a wound infection. Hence, tetanus mor- 
bidity is confined in the main to victims of farm injuries 
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or street accidents; it also occurs among the parturients and 
newborn. Tetanus morbidity rises sharply in war time due 
to war injuries. Tetanus may also result from autoinfection 
(cryptogenic tetanus).' 

Epidemiology. Tetanus cases in the U.S.S.R. are mainly 
of a sporadic nature and incidence is of the order of 0.1 per 
10,000. 

Diagnosis. Diagnosis of tetanus is established on the ba- 
sis of its specific clinical picture. Laboratory diagnosis is 
difficult and the isolation of the pathogen from the affected 
tissues is a lengthy process. 

Prophylaxis. Prophylaxis is based on safety precautions 
to guard against injury and the protection of persons who 
are in danger from this infection by active and passive im- 
munisation. 

Active immunisation is carried out by means of two 
subcutaneous injections of a tetanus anatoxin in two doses 
of one and two ml with an interval of two or three weeks. 
Servicemen or army recruits and groups of population (nav- 
vies, tractor drivers, etc.), residing in areas afflicted with 
tetanus, are covered by regular immunisation campaigns. 
Tetanus anatoxin is most commonly used in combination 
with inoculations against typhoid and diphtheria, and owing 
to its poor reactogcnicity it is added to the other preparations 
shortly before the inoculation. Certain mixed vaccines con- 
tain the tetanus anatoxin (for instance the intestinal poly- 
vaccine). A mixed vaccine (diphtheria, whooping cough and 
tetanus) is useful for children. Revaccination is done after 
a year, with one dose of two ml of anatoxin. Post-vaccina- 
tion and revaccination immunity is retained for many 
years. 

Passive immunisation (seroprophylaxis) is carried out by 
subcutaneous inoculation of 1,500 active units of anti-tet- 
anus serum. This serum is administered in the case of 
wounds contaminated with earth, rags, straw, etc., in 
wounds involving the crushing of soft tissues, in open bone 
fractures, in bullet and stab wounds, in burns, frost-bite 
and snake biles. To avoid anaphylactic shock, the dose of 
serum is divided into two according to Bezredke’s method, 
the first portion being from 0.1 to 0.3 ml and the rest given 
two hours later. 
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Since the action of the serum lasts only up to 10-15 days, 
passive-active immunisation is advisable in the above- 
mentioned injuries. The patient is given one ml of anatox- 
in and 15 minutes later, the serum; two weeks later the 
second dose of two ml of anatoxin is administered. Every 
case of tetanus is reported to the district sanitary-epidemio- 
logical station. With the introduction of seroprophylaxis 
and active immunisation against tetanus this disease ceased 
to bo an inevitable concomitant of injuries, even in time 
of war. The efficiency of active immunisation was proved 
during the Second World War, when despite the unprec- 
edented scope of injuries the losses caused by tetanus were 
insignificant. 



ANTHRAX 

FJtiology, The pathogenic agent of anthrax is a spore- 
forming anaerobic bacillus {Bacillus anthracis). It forms a 
capsule in the organism and when exposed to air forms 
spores. The spores of bacillus anthracis are extremely stable; 
in natural conditions they remain viable in the soil for 
scores of years, are strongly resistant to light, temperature 
and humidity variation. Disinfectants (phenol, sublimate, 
formalin) in standard concentrations kill the bacillus only 
if applied for several days. Reliable sterilisation is achieved 
by dry heat at 140°G applied for three hours, by autoclave 
treatment at 120^^0 for 20 minutes, or by treatment in a steam 
formalin chamber for 40 minutes. Unlike the spores, the 
vegetative forms of Bacillus anthracis are unstable and 
perish in 30 minutes at a temperature of 56° and when acted 
upon by disinfectants in standard concentrations. 

Pathogenesis. The portal of entry may be the skin or the 
mucous membranes, the respiratory or the digestive tract; ac- 
cordingly there are various clinical forms of the disease. 
When infection occurs through skin abrasions, a necrotically 
inflamed focus develops at the site where the pathogen lodges 
(a carbuncle) and septicemia may follow. When infection 
occurs through the lungs hemorrhagic bronchopneumonia 
develops rapidly and as a rule is fatal. When infection oc- 
curs through the intestine, necrotically inflamed foci sepsis 
and intoxication develop, nearly always resulting in death. 
Incubation period is not longer than two or three days; 
as a rule man is not a source of infection; recovery leads to 
the development of a lasting immunity. 
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Sources of Infection. Anthrax is a zoonosis. The reservoir 
of the pathogen is herbivorous animals which have this dis- 
ease mainly in the form of an intestinal infection. The 
animals contract it when they digest grass contaminated 
with Bacilli anthracis, and in their turn contaminate the 
soil of the pastures by anthrax bacilli which quickly form 
spores in the presence of air. Since these bacilli are remark- 
ably stable, the contaminated pastures remain dangerous 
for many years (“the cursed fields”). Animals suffering 
from anthrax develop sepsis with a tremendous production 
of bacilli anthracis in the blood, therefore, the disease may 
be transmitted by blood-sucking arthropoda, mainly the 
diptera, horse-flies, biting flies. These epizootics can spread 
very rapidly. All species of herbivora are susceptible to 
anthrax. The epizootics of anthrax are found both among 
domestic animals (sheep, pigs, cows) and among wild ani- 
mals (deer, elk). 

Routes of Transmission. The most common form of an- 
thrax in man is the cutaneous form. Infection occurs after 
handling sick animals or the products of animal husband- 
ry, such as skin, wool, etc. Infection is also possible as 
a result of a bite by blood-sucking diptera. The gastro- 
enteric form of anthrax is less frequent but it does occur 
when meat, sausage or milk, obtained from animals suffering 
from anthrax, are ingested. It is natural that anthrax should 
occur particularly among certain occupational groups: 
cattle-tenders, veterinary surgeons, zootechnicians, work- 
ers at tanneries and wool-making enterprises. Consumers 
of animal husbandry products can also bo infected. The 
pulmonary form of anthrax — ragman disease — which exist- 
ed in Russia before the Revolution, is not found today owing 
to better regulations at dumps and better anthrax control 
measures. 

Epidemiology. Anthrax was quite widespread in Russia 
before the Revolution. For instance, during the decade 
preceding the First World War, the average annual anthrax 
morbidity was 16,500 cases (L. V. Gromashevsky). In the 
years of Soviet power anthrax morbidity went down radi- 
cally and the annual average in 1953-55 varied from 1,184 
to 1,279. Cases might be observed at any season of the 
year but mainly in July-September. Anthrax is found all 
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over the world, particularly in Turkey, Iran and Afghani- 
stan. 

Laboratory Diagnosis. Laboratory diagnosis of anthrax is 
comparatively simple. It is achieved by bacterioscopy, by 
planting the culture in nutritive media and by infecting 
mice and guinea-pigs. Analysis is performed on punctates 
and the scrapings of anthrax carbuncles, sputum, the 
contents of the intestine in pulmonary and gastro-cnteric 
forms of the disease, and sections. The laboratory material 
should be carefully packed to avoid infection of those 
handling it. 

Prophylaxis. Prophylaxis is based mainly on measures 
of veterinary control. These include isolation and treatment 
of sick animals, sanitary supervision of slaughtering, disin- 
fection measures in the focus, preventive inoculation of 
animals, etc. Knives or firearms should not be used when 
slaughtering animals infected by anthrax, and the carcasses 
of animals killed by the disease must not be cut up as the 
anthrax bacilli in the blood, in the intestine, orintheinter- 
nal organs in the presence of air form spores. This process does 
not take place inside the carcass where anaerobic conditions 
obtain. The carcasses of animals which have died from an- 
thrax are decontaminated at destruction plants or arc buried 
in special cattle burial-grounds at a depth of not less than 
two metres. If pathological investigation is necessary to 
confirm the diagnosis, a piece of the ear of an animal is 
sent for biopsy and the cut place is cauterised with hot iron. 

Prophylaxis of anthrax in people is restricted to the ob- 
servance of rules of hygiene when handling cattle, during 
slaughtering and when handling raw hides and wool. The raw 
hides suspected of anthrax are subjected to the Ascoli pre- 
cipitation reaction. The infected hides or those suspected 
of being infected with anthrax are salted. In addition, 
inoculation is carried out in areas afflicted with anthrax. 

The anti-anthrax vaccine STI consists of live bacilli of 
anthrax with attenuated virulence. Vaccination is conducted 
epicutaneously, as in smallpox vaccination. The ampule 
containing the vaccine is shaken (if the vaccine has been 
prepared in dry form it is first diluted in a physiological 
solvent or water to the volume indicated on the label), and 
applied with a pipette to the skin of the shoulder in two 
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places; then five scratches are made by a scarificator 
through each drop, the vaccine is rubbed in with the flat side 
of the scarificator and left to dry. If the vaccine has taken, 
two or throe days after the vaccination scabs will appear 
at the inoculation sites and then fall off. 

Cattle-tenders, veterinary workers and workers in meat- 
packing, hide and wool enterprises in areas afflicted with 
anthrax, and also people handling raw materials arriving 
from such areas, should bo inoculated. 

When it is known that there has been contact with mate- 
rial infected with anthrax and infection is suspected (for 
instance, a cut on the hand while dressing a carcass, hide, 
or woo] infected with anthrax; eating of meat from an animal 
sick with anthrax), (iO to 100 ml of anthrax serum should be 
given intramuscularly or 200,000 units of penicillin daily 
for three or five days. 

An anthrax patient is isolated throughout the illness. The 
patient suffering from the cutaneous form may be discharged 
from hospital after the ulcer scars and the scab drops off; in 
gaslro-cnteric and pulmonary forms the patient is discharged 
after two negative results of bacteriological examination 
of feces or sputum have been obtained. The contacts are not 
segregated but arc kept under medical observation for eight 
days, and this should also be done in all other cases when 
contact with material contaminated with anthrax is suspect- 
ed. The district sanitary-epidemiological station is notified 
of every case of anthrax. 

disinfection has to be carried out in the seat of infection; 
linen is decontaminated by boiling for one hour in a ojie 
or two per cent soda .solution. Clothing and bedding is 
treated in steam chambers (110°C, 1.5 atm., 1-1.5 hrs), fur 
and leather articles arc treated in steam formalin cham- 
bers, various .surfaces arc treated with 20 per cent chloride 
of lime, ten per cent caustic soda or ten per cent formalin; 
refractory objects arc treated with fire. 

The corpses of anthrax patients are wrapj)ed in a cloth that 
has boon soaked in a ten per cent solution of chloride of lime, 
the bottom of the coffin and the corpse when placed in it 
are covered with a layer of dry chloride of lime, 



GLANDERS 


Etiology. The agent of glanders is Actinobacillus mallei. 
The bacillus of glanders is not very viable in environment. 
It can remain viable for several days in manure; standard 
concentrations of disinfectants kill it readily. 

Pathogenesis. Infection occurs through abrasions of skin 
and the mucous membranes. Upon reaching the organism 
the microbes cause local lesions (nodules) and spread in the 
organism with the blood stream settling in the skin, in the 
mucous membranes and in internal organs, where they cause 
the formation of pustules, ulcers (skin, mucous membrane) 
and abscesses (internal organs). The disease may take an 
acute or a chronic course. The incubation period lasts three 
or five days; the infectious period lasts while there are pus- 
tules, ulcers and abscesses, since glanders bacilli may be 
discharged with their contents. Tlic immunity aspect re- 
quires further study. 

Epidemiology. Glanders is a disease of horses and other 
solid-hoofed animals; it may also affect beasts of prey of the 
feline family. Man is almost always infected by horses, 
though there have been cases of infection being transmitted 
from man to man (members of one family, medical work- 
ers). In horses the disease generally takes a chronic course; 
the pathogen is discharged with the content of the abscess, 
ordinarily through the nose. Glanders incidence is of an 
occupational nature. It occurs mainly among horse-tenders, 
veterinary workers, jockeys and cavalry men. Incidence 
among people is related to the epizootological state of 
glanders. Glanders in human beings has now practically been 
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eliminated in the U.S.S.R., since its incidence in horses has 
been suppressed over a large part of the country. 

Laboratory Diagnosis. Laboratory diagnosis is possible by 
i.solating the culture of bacteria by infecting guinea-pigs 
and cats with pus, punctates and sections of organs. Sero- 
logical diagnosis is made by the complement fixation test, 
and the allergic mallein test is used in animals. 

Prophylaxis. The prophylaxis of glanders is based first 
of all on veterinary measures to combat glanders in horses. 
Horses suffering from glanders are detected and brought 
together in “mallein” farms. The staff at these farms must 
observe stringent rules of personal prophylaxis: the wearing 
of working overalls and gloves, disinfection after work, etc, 

A glanders patient is isolated in a separate ward in the 
infectious department of a hospital for the duration of the 
clinical manifestations of the disease. This applies to both 
acute and chronic forms of glanders. At his home the pa- 
tient’s underwear, bed-clothes and other objects used by him 
are disinfected, and his contacts are placed under medical 
observation for 15 days. When attending to a patient the 
medical personnel should bear in mind the possibility of 
ward infection and should use special clothes (overalls, 
slippers, rubber gloves), observe strict rules of hygiene and 
practise current disinfection. When the patient is discharged 
or in the event of his death a final disinfection is carried 
out in the ward. In view of the possibility of an outbreak 
of a latent chronic process, convalescents are kept under 
medical observation for not less than one year. 



FOOT-AND-MOUTH DISEASE 
(Stomatitis Aphthosa) 

Etiology. The agent ot foot-aiid-moutli disease is a small 
filtrable virus. Three serological variants of the virus (0,A,C), 
which do not have cross immunity, are known. The virus 
is stable and can remain viable in animal excreta and matt- 
ing for two months, and in wool for up to two weeks; in meat 
it dies in two or three days owing to the acid medium. The 
best disinfectants are formalin (rVeo solution) and alkali. 

Pathogenesis. The portal of eniry might bo either the 
digestive tract, skin al)rasions, or mucous membranes. The 
virus spreads with the l)lood causing a fever and aphthous 
lesions of the mucous membranes and skin. The incubation 
period lasts from two to eight days. Patients suffering from 
foot-and-mouth disease are virtually non-infectious; recov- 
ery is accompanied by the development of stable typo- 
specific immunity. 

Epidemiology. Foot-and-mouth disease is a zoonosis of 
domestic animals. It afflicts cows, sheep, pigs, which in 
their turn can infect man. It is contracted by man while 
tending sick animals or after drinking raw milk from in- 
fected animals, since the virus is discharged with the ex- 
creta of ulcers, with saliva, urine and milk. Meat does not 
play any ])art in the transmission of foot-and-mouth in- 
fection. Cases of foot-and-mouth disease among people are 
comparatively rare and usually of occupational nature, 
occurring among veterinary workers, cattle-tenders and milk- 
maids. They are associated with epizootics of foot-and- 
mouth disease among animals. 
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Laboratory Diagnosis. Laboratory diagnosis is made by 
infecting guinea-pigs with the contents of pustules and 
aphthae. As a rule, this is done at veterinary-bacteriological 
laboratories. 

Prophylaxis. The prophylaxis of foot-and-mouth disease 
is based on veterinary measures aimed at controlling this 
infection in animals. 

In the event of an epizootic of this disease it is absolutely 
essential to ensure that milk for sale to the public is boiled 
or pasteurised; whenever effective control is impracticable, 
the free sale of milk in markets should be prohibited. People 
working on farms where there is an outbreak of foot-and-mouth 
disease should ol)scrve measures of personal protection (work- 
ing overalls and gloves). Quarantine measures are used in 
epizootic foci. 

The patient is isolated for the duration of the clinical 
manifestations of the disease. Personal disinfection (linen, 
clothing) is advisable when the patient is discharged from 
tlio hospital. 



RABIES 


Etiology. The agent of rabies is a filtrable virus which was 
isolated and studied by Louis Pasteur (1880), though the 
viral nature of the agent was proved at a much later date 
(Negri, 1903; Galkins, 1907). The virus of rabies forms specific 
inclusion bodies, Negri bodies— in the nerve cells of affected 
animals and people, which are intracellular colonies of the 
virus. The virus remains viable for several months in brain 
tissue in a dried state or with the addition of glycerine. 
Disinfectants in standard concentrations kill the virus in 
several hours. However, it can remain alive for two months 
in a 0,5 per cent phenol solution at 4*^0. 

Pathogenesis. The portal of entry is the skin and mucous 
membranes. The disease is contracted eillier as the result 
of a bite by an infected animal or if the saliva of such an 
animal contaminates abrasions. The virus lodges in the 
nerve fibres and nerve endings, and spreads through the 
organism centripetally along the nerve fibres and cells. 
Upon reaching the central nervous system it multiplies 
in nerve tissues affecting the nerve cells of the brairi and 
the spinal cord (Negri bodies are found mainly in the nerve 
cells of the hippocampus), from which they progress cenlri- 
fugally by the nerve fibres and reacli the salivary glands. 
The incubation period varies considerably and depends upon 
the place and the size of the bite; the farther the bite from 
the head, the longer the incubation period. Ordinarily the 
disease sets in within two or three months but the incubation 
period can vary from 12 days to one year. The infectious 
period continues from the beginning of the disease to death. 
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Sources of Infection. Rabies afflicts many species of ani- 
mals since all mammals are susceptible. However, its prin- 
cipal host reservoir in nature is wolves, dogs, foxes and 
other representatives of the canine family. The natural 
foci of rabies are mainly associated with wolves but rabies 
in dogs is of much greater importance for man. According 
to V. D. Solovyov, 88 per cent of all rabies cases in people 
in the U.S.S.R. have been caused by dogs, 4.7 per cent by 
cats, four per cent by wolves and 3.3 per cent by other wild 
and domestic animals. The disease in animals is trans- 
mitted with bites or saliva. The infected animal begins 
to discharge the virus with saliva four to seven days be- 
fore the appearance of symptoms, and the disease lasts 
from two to five days. The symptoms of rabies in animals 
are a sharp change in behaviour, fearfulness or excessive 
irritability, frequently accompanied by attacks of fury. 
The sick dogs, cats and other animals attack and bite any- 
thing within sight without provocation; they swallow var- 
ious inedible objects. Owing to the spasms of the muscles 
of deglutition the voice is altered (hoarse barking or mewing), 
swallowing becomes difficult and is followed by paralysis 
and death. Sometimes rabies takes the paralytic form from 
the very beginning; the animal is incapable of swallowing, 
though it is not excited (dumb rabies); it dies within a short 
time because of progressing paralysis. 

Epidemiology. Rabies is found on all continents. Some 
countries have eradicated rabies either completely or to 
a considerable extent tlianks to the extermination of wolves 
and introduction of rules for owners of pots. In the U.S.S.R., 
following a post-war rise in the incidence of rabies, the dis- 
ease has been steadily declining. Thus, the number of 
rabies cases since the post-war peak in 1951 dropped to one 
fourth of the figure by 1959. This has been achieved thanks 
to the rounding up of stray dogs and the enforcement of 
regulations for dog-owners. In a number of areas where ra- 
bies was not infrequent it has been eradicated completely 
(Donbas, Moscow Region). All this points to the possibility 
of the total eradication of rabies in people and the maxi- 
mum suppression of epizootics, above all by eradicating 
rabies in dogs. 

In the northern areas of the U.S.S.R. (the polar regions. 
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Kamchatka), a rabics-liko disease is observed in arctic foxes 
and dogs. The study of the virus isolated from tlieso ani- 
mals loads us to believe that this disease is identical witli 
rabies. 

Laboratory Diagnosis. Diagnosis of rabies is arrived at 
through histological examination of the brain tissue to de- 
tect Negri bodies, and also by biological tests. Sections 
of the brain of people or animals who have died of rabies, 
removed under aseptic conditions and taken from several 
places, including some from the hippocampus, are sent 
for biopsy. The pieces of brain are packed in sterile gly- 
cerine or in sterile containers and sent to tlie laboratory. 
If the material is intended for histological examination 
only (without the biological tost), it may bo fixed in ace- 
tone or methyl alcohol (undiluted) and sent for examination 
through the post. 

Prophylaxis. Propliylaxis of rabies is based on the fol- 
lowing principles: 

a) registration of dogs, observance of regulations cov- 
ering the possession of dogs and veterinary supervision; 
b) the rounding-up and destruction of stray dogs and 
cats; c) preventative inoculation of dogs as an auxiliary 
measure; d) destruction of wolves and jackals; (‘) destruc- 
tion of rabid animals, isolation of animals which are sus- 
pected and placing of them under veterinary observation. 

Dogs and other animals which have bitten ]»eople or other 
animals should l)c taken to a veterinary centre and kept un- 
der observation for 14 days. 

When signs of rabies appear in an animal the owners must 
isolate the animal or have it killed and protect the carcass 
from other animals. The ca.se is r(‘ported to tlie local vet- 
erinary or medical institution and to the militia. The place 
where the animal was kept is washed out with disinfectant, 
clothing polluted by .saliva is boiled and washed, or pressed 
with a hot iron. 

All persons bitten by a rabid animal or an animal suspect- 
ed of rabies arc .subject to active immuni.sation or combined 
active and pa.ssive immuni.sation. 

It is not advi.sable to arrest the bleeding of a bitten per- 
son during first-aid tr(;atment; instead, it should be increa.sed 
by using a venous tourniquet or cupping -not by pressing. 
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The wound should he thoroughly washed with a weak so- 
lution of potassium permanganate or warm water; if less 
than one hour has passed since the bite, the wound should 
be treated witJi iodine, a two per cent solution of formalin 
or alcohol. Treatment of the wound does not mean that 
subsequent inoculatiojis are Jiot Jiceded. 

The antirabic vaccine obtained in 1885 by Pasteur has 
been an important means of combating rabies. Pasteur 
obtained the vaccine having attenuated the virus of rabies 
by multiple passages through the brain of a rabbit. As a 
result the virus of rabies (the “street virus”) altered its 
properties and J)ecame a vaccinal strain with greatly at- 
tenuated virulence when administered subcutaneously to 
a dog or to men (the “fixed virus”). As the vaccine is given 
to those bitten and infected with rabies still in the incuba- 
tion period, the antirabic inoculation is in fact an early 
specific treatment. Prior to the introduction of Pasteur’s 
treatment the rabies death rate ranged from 30 to 35 per 
cent- of those bitten by rabid animals. Today mortality 
among those inoculated is not more than 0.2-0. 3 per cent. 
The ant irabic gamma globulin, i.e., the purified concentrated 
medicinal serum, is also used in prophylactic therapy. 
It is obtained l)y the immunisation of horses and other ani- 
mals witli antirabic vaccines. 

The vaccines used today differ considerably from tlie ini- 
tial vaccine developed by Pasteur. The vaccines used in the 
U.S.S.R. are prepared from rabbit or ram brain using the 
Fermi or Philli])s methods. The Fermi vaccine is prepared 
by ex])osing a five per cent suspension of brain tissue of 
animals infected with the fixed living virus of rabies to a 
one per cent phenol solution. The vaccine is poured into 
ampules ready for use. It may be kept for five months from 
the date of preparation. The Phillips vaccine is a ten per 
cent brain ti.ssue sii.spensiou in glycerine; prior to appli- 
cation it is diluted (1:20) with a physiological solution 
(also possible in a 0.5 per cent pheiiolised physiological 
solution). The undiluted vaccine remains effective for one 
and a half months. Diluted vaccine which is not used on 
the same day should be destroyed. 

The dosage of the vaccine and gamma globulin and the 
period over which inoculations should be carried out 
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Mild or me- Contamina 

diuin severi- tion with 

ty bite saliva 


The Chart of Indications, Dosagii and Duration 
Data on llie animal 

Nature of 

contact At the time During 14 days Inoculations 
of thohile of observation 


Uiiitijurod Hoaltliy Healthy Not indicated 

skin 

'l ook sick. Should he started 

died or dis- imniedialely upon 
appeared ai)poai'anco of first 

symptoms of the dis- 
ease ill the case of 
the aiiimars death 
or disappearance 

Injured skill Healthy Healthy Not indicated 

and unin- 
jured mu- 
cous mem- 
branes 

„ Healthy Took sick, Should be started 

died or immediately upon ap- 

disappeared pearance of first symp- 

toms of the disease, 
ill the case of the aui- 
mal’s death or disap- 
pearance 

„ Sick with — Should he started 

rabies or immediately 

killed, ran 
away, un- 
known ani- 
mal 

Isolated shal- Healthy Healthy Not indicated 

low bites of 
the shoulder, 
forearm, low- 
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of an Aiilirabic Vaccine Inoculation Course 


Table 0 


1 Dosage and duration oi inoculations in days 


Fermi 

Phillirs 

Notes 

3 ml X 12 

From 0.5 to 

2.5 ml xl2 


3 1111x12-15 

From 0 5 to 

2 5 mix 12-15 


3 ml X 15-20 

From 0 5 to 

2-5 ml X 15-20 


— 

— 

Tlie course of inocula- 
tions is not indicated pro- 
vidi'd there are positive 
data on the animal fa pro- 
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1 Data on the animal 




Nature of 
contact ‘ 

At the time 
of the bite 

During 14 days 
of observation 

Inoculations 



er extremi- 
ties or the 
body, and 
also saliva 
on injured 
mucous 
membranes 





Mild or 
iiiodiinn 
severity 
l)ito 

Hare shallow 
bites of the 
shoulder, 
forearm, low- 
er extrem- 
ities or the 
body and also 
saliva on in- 
jured mucous 
membranes 

Healthy 

Took sick, 
died or dis- 
appeared 

Should be started im- 
mediately upon ap- 
pearance of first symp- 
toms of the disease, 
in the case of the 
animal’s death or dis- 
appearance 




Sick with 
rabies or 
killed, ran 
away, un- 
known ani- 
mal 


Should be started 
immediately 




, Continut d 


Dosage ani duration of inoculations in days | 

Fermi 

Phillips 


Nolcs 


yoked bite, a vicious do^, 
a do.!^ kept ill isolation, 
area free from rabies). The 
animal, however, is placed 
under veterinary observa- 
tion, to start inoculations 
immediately ujioii a])p(‘ar- 
arice in tiie animal of 
first symptoms of rabii'S. 
A conditional course is 
indiiated if the data on 
the animal are unfavour- 
able: 3 ml after Fermi, 
froiri 0 5 to 2 5 ml after 
Phillips with a gradual 
tarnsitioii, daily for 5 
days, and then every 
third day to the end of 
observation 


Medium severity bite 
6 ml X 15 and 
3 ml X 10 
Mild bite 
3-4 ml X 20-25 


Medium severity bite 
from 0.5 to 
2.5 ml X 15 and 
1 ml X 10 

Mild bite from 0.5 to 
2.5 X 15 


6 ml X 15 and 
3 ml X 10 


From 0.5 to 2.5 X 15 
and 1 ml X 10 
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Data on Uie animal 




Nature of 
coiilael 

At the lime 
of ilie bile 

Durinff 14 days 
of observation 

Inoculations 


Grave 

bites 

Multiple 
bites of tlie 
body and ex- 
tremities, 
any bites of 
tlie hands, 
head, face 

and neck 

any lutes in- 
flicted by 

wild carni- 
vora 

Healthy 

Healthy 

Should he started 
immediately 




Healthy 

Took sick, 
died or dis- 
a])pearcd 

Should change over 
to an intensified 
course Ujron a|)j)ear- 
ance of first symptoms 
of disease, in the case 
of the animal’s death 
or disappearance 



» 

Sick with 
rabies or 
killed, 
ran away, 
unknown 
animal 

— 

Intensified course 
should be started 
immediately 
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Conliiiurd 


Dosa^o ani duration of inooulalions in (<ays 
Feimi Phillii)S 


Notos 



Coiiclitioiial course: daily 
Tor llie I’irst 7 days, and 
then every .‘h*d day to the 
end of observation, ddio 
conditional course may 
be sul)stitut(‘d by one 
daily dose of anliraliie 
^Minma ^dobnlin 


An inUnisiried course of 
vaccination or combined 
treatment with the anti- 
rabic gamma globulin and 
the vaccine in liospital 
conditions. Inlensifiod 
course: H ml of vaccine 
(Kermi ty])0) daily for 
20 days, interval for 
10 days and a roj)cated 
(onrse of 10 days by 
4 mi Combi nod treat- 
ment: imiJiodiately after 
the l)ite, but not later 
than 3 days, the antirabie 
gamma globulin is given 
and a course of inoc- 
ulations is started 24 his. 
later; b ml of Fermi vac- 
cine daily, for 25 days 
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RABIES 

Etiology. The agent of rabies is a filtrable virus which was 
isolated and studied by Louis Pasteur (1880), though the 
viral nature of the agent was proved at a much later date 
(Negri, 1903; Galkins, 1907). The virus of rabies forms specific 
inclusion bodies, Negri bodies— in the nerve cells of affected 
animals and people, which are intracellular colonies of the 
virus. The virus remains viable for several mouths in brain 
tissue in a dried state or with the addition of glycerine. 
Disinfectants in standard concentrations kill the virus in 
several hours. However, it can remain alive for two montlis 
in a 0.5 per cent phenol solution at 4^C. 

Pathogenesis. The portal of entry is the skin and mucous 
membranes. The disease is contracted either as the result 
of a bite by aji infected animal or if the saliva of such an 
animal contaminates abrasions. The virus lodges in the 
nerve fibres and nerve endings, and spreads through the 
organism centripetally along the nerve fibres and cells. 
Upon reaching the central nervous system it multiplies 
in nerve tissues affecting the nerve cells of the brain and 
the spinal cord (Negri bodies are found mainly in the nerve 
cells of the hippocampus), from which they progress centri- 
fugally by the nerve fibres and reach the salivary glands. 
The incubation period varies considerably and depends upon 
the place and the size of the bite; the farther the bite from 
the head, the longer the incubation period. Ordinarily the 
disease sets in within two or three months but the incubation 
period can vary from 12 days to one year. The infectious 
period continues from the beginning of the disease to death. 
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Sources of Infection. Rabies afflicts many species of ani- 
mals since all mammals are susceptible. However, its prin- 
cipal host reservoir in nature is wolves, dogs, foxes and 
other representatives of the canine family. The natural 
foci of rabies are mainly associated with wolves but rabies 
in dogs is of much greater importance for man. According 
to V. D. Solovyov, 88 per cent of all rabies cases in people 
in the U.S.S.R. have been caused by dogs, 4.7 per cent by 
cats, four per cent by wolves and 3.3 per cent by other wild 
and domestic animals. The disease in animals is trans- 
mitted with bites or saliva. The infected animal begins 
to discharge the virus with saliva four to seven days be- 
fore the appearance of symptoms, and the disease lasts 
from two to five days. The symptoms of rabies in animals 
are a sharp change in behaviour, fearfulncss or excessive 
irritability, frequently accompanied by attacks of fury. 
TUg sick dogs, cats and other animals attack and bite any- 
thing within sight without provocation; they swallow var- 
ious inedible objects. Owing to the spasms of the muscles 
of deglutition the voice is altered (hoarse barking or mewing), 
swallowing becomes difficult and is followed by paralysis 
and death. Sometimes rabies takes the paralytic form from 
the very beginning; the animal is incapable of swallowing, 
though it is not excited (dumb rabies); it dies within a short 
time because of progressing paralysis. 

Epidemiology. Rabies is found on all continents. Some 
countries have eradicated rabies either completely or to 
a considerable extent thanks to the extermination of wolves 
and introduction of rules for owners of pets. In the U.S.S.R., 
following a post-war rise in the incidence of rabies, the dis- 
ease has been steadily declining. Thus, the number of 
rabies cases since the post-war peak in 1951 dropped to one 
fourth of the figure by 1959. This has been achieved thanks 
to the rounding up of stray dogs and the enforcement of 
regulations for dog-owners. In a number of areas where ra- 
bies was not infrequent it has been eradicated completely 
(Donbas, Moscow Region). All this points to the possibility 
of the total eradication of rabies in people and the maxi- 
mum suppression of epizootics, above all by eradicating 
rabies in dogs. 

In the northern areas of the U.S.S.R. (the polar regions. 
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Kamchatka), a rabies-like disease is observed in arctic foxes 
and dogs. The study of the virus isolated from these ani- 
mals leads us to believe that this disease is identical with 
rabies. 

Laboratory Diagnosis. Diagnosis of rabies is arrived at 
through histological examination of the brain tissue to de- 
tect Negri bodies, and also by biological tests. Sections 
of the brain of people or animals who have died of rabies, 
removed under aseptic conditions and taken from several 
places, including some from the hippocampus, are sent 
for biopsy. The pieces of brain are packed in sterile gly- 
cerine or in sterile containers and sent to the laboratory. 
If the material is intended for histological examination 
only (without the biological test), it may be fixed in ace- 
tone or methyl alcohol (undiluted) and sent for examination 
through the post. 

Prophylaxis. Prophylaxis of rabies is ])ased on the fol- 
lowing principles: 

a) registration of dogs, observance of regulations cov- 
ering the possession of dogs and veterinary supervision; 
b) the rounding-up and destruction of stray dogs and 
cats; c) preventative inoculation of dogs as an auxiliary 
measure; d) destruction of wolves and jackals; e) destruc- 
tion of rabid animals, isolation of animals which are sus- 
pected and placing of them under veterinary observation. 

Dogs and oilier animals which have bitten people or other 
animals should bo taken to a veterinary centre and kept un- 
der observation for 14 days. 

When signs of rabies a])pear in an animal the owners must 
isolate the animal or have it killed and protect the carcass 
from other animals. The case is reported to the local vet- 
erinary or medical institution and to the militia. The place 
whore the animal was kept is washed out with disinfectant, 
clothing polluted by saliva is boiled and washed, or pressed 
with a hot iron. 

All persons bitten by a rabid animal or an animal suspect- 
ed of rabies are subject to active immunisation or combined 
active and passive immunisation. 

It is not advisable to arrest the bleeding of a bitten per- 
son during first-aid treatment; instead, it should be increased 
by using a venous tourniquet or cupping — not by pressing. 
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The wound should bo thoroughly washed with a weak so- 
lution of potassium permanganate or w^arm water; if less 
than one hour has passed since the bite, the wound should 
be treated with iodijie, a two per cent solution of formalin 
or alcohol. Treatment of the wound does not mean tliat 
subsequojit inoculations are not needed. 

The antirabic vaccine obtained iji 1885 by Pasteur has 
been an important means of combating i*al)ics. Pasteur 
obtained the vaccine having attenuated the virus of rabies 
by multiple passages through the braiji of a rabbit. As a 
result the virus of rabies (the “street virus”) altered its 
properties and became a vaccinal strain with greatly at- 
tenuated virulence when administered subcutaneously to 
a dog or to men (the “fixed virus”). As the vaccine is given 
to those bitten and infected with rabies still in the incuba- 
tion period, the antirabic inoculation is in fact an early 
specific treatment. Prior to the introduction of Pasteur’s 
treatment the rabies death rate ranged from 30 to 35 per 
cent of those bitten by ral)id animals. Today mortality 
among those inoculated is not more than 0.2-0. 3 per cent-. 
The antirabic gamma globulin, i.e., the purified concentrated 
medicinal serum, is also used in prophylactic therapy. 
It is obtained by the immunisation of horses and otluu' ani- 
mals with antirabic vaccines. 

The vaccines used today differ considera])ly from the ini- 
tial vaccine developed by Pasteur. The vaccines used in the 
U.S.S.R. are prepared from rabbit or ram brain using the 
Fermi or Phillips methods. The Fermi vaccine is prepared 
by ex])osing a five per cent suspension of brain tissue of 
animals infected with the fixed living virus of rabies to a 
one per cent phenol solution. The vaccine is poured into 
ampules ready for use. It may bo kept for five months from 
the date of preparation. The Phillips vaccine is a ten j)or 
cent brain tissue suspension in glycerine; prior to appli- 
cation it is diluted (1:20) with a physiological solution 
(also possible in a 0.5 per cent phenolised physiological 
solution). The undiluted vaccine remains effective for one 
and a half months. Diluted vaccine which is not used on 
the same day should bo destroyed. 

The dosage of the vaccine and gamma globulin and the 
period over which inoculations should be carried out 
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Mild or me- Contamina 

dium severi- tion with 

ty bite saliva 


The Chart of Indications, Dosage and Duration 



Data on llic animal 


Nature of 
contact 

At the time 
of the bite 

During 14 (lays 
of observation 

Inoculations 


Uninjured Healthy Healthy Not indicated 

skin 

'l ook sick. Should he started 

died or dis- iiriinedialcly upon 
appeared aj)pea ranee of first 

symptoms of the dis- 
ease in the case of 
the animars death 
or disappearance 

Injured skill Healthy Healthy Not indicated 

and unin- 
jured mu- 
cous mem- 
branes 

„ Healthy Took sick, Slioiild lie started 

died or immediately upon ap- 

disappeared pearan ce of first symp- 

toms of the disease, 
ill the case of the ani- 
mal’s death or disap- 
pearance 

„ Sick with — Should l)e started 

rabies or immediately 

killed, ran 
away, un- 
known ani- 
mal 

Isolated shal- Healthy Healthy Not indicated 

low bites of 
the shoulder, 
forearm, low- 
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of an Aiitirabic Vaccine Inoculation Course 


Table G 


1 Dosage and duration oi inoculations in days 


Fermi 

Phillips 

Notes 

3 ml X 12 

From 0 5 to 

2 .) ml X 12 


3 mix 12-15 

From 0 5 to 

2 5 mix 12-15 


3 mix 15-20 

From 0.5 to 

2 5 ml X 15-20 


— 

- 

Th.j course of itiocula- 
tions is not indicated pro- 
vided there arc positive 
data on the animal (a pro- 


22 * 
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1 Data on the animal 




Nature of 
contact 

At the lime 
of the bite 

During 14 days 
of observation 

1 Inoculations 



er extremi- 
ties or the 
body, and 
also saliva 
oil injured 
mucous 
membranes 





Mild or 
iiK'dluin 
sc‘ verily 
l)ite 

Hare shallow 
bites of the 
shoulder, 
forearm, low- 
er extrem- 
ities or the 
bodyand also 
saliva on in- 
jured mucous 
membranes 

Healthy 

Took sick, 
died or dis- 
appeared 

Should bo started im- 
1 mediately upon ap- 
pearance of first symp- 
toms of the disease, 
in the case of the 
animars death or dis- 
appearance 



>1 

Sick with 
rabies or 
killed, ran 
away, un- 
known ani- 
mal 


Should be started 
immediately 




. Continutd 


1 Dosage anl duration of inoculations in days 

Notes 

Fermi 

Phillips 





vokod ])ite, a vicious do^, 
a do^ kopt in isolation, 
area fieofmni rabi('s). Tlin 
animal, however, is placed 
under veterinary observa- 
Lion, to start inoculations 
immediately uj)on aj)p(‘ar' 
ance in the animal of 
first symptoms of ral)ics. 
A cofiditional course is 
ind hated if tlie data on 
the animal are unfavour- 
able: 3 ml after Fermi, 
from 0 5 to 2.3 ml aftei* 
Phillips with a gradual 
tarnsition, daily for 3 
days, and then every 
third day to the end of 
observation 


Medium severity bite 
6 ml X 15 and 
3 ml X 10 
Mild bite 
3-4 ml X 20-25 


Medium severity bite 
from 0.5 to 
2.5 ml X 15 and 
1 ml X 10 

Mild bite from 0.5 to 
2.5 X 15 


6 ml X 15 and 
3 ml X 10 


From 0.5 to 2.5 X 15 
and 1 ml X 10 
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1 Data on the animal 



Nature of 
contact 

At, the time 
of the bile 

During l/i days 
of observation 

Inoculations 

Gravo 

biles 

IVIultiplo 
bites of tlie 
body and ex- 
tremities, 
any bites of 
the luinds, 
head, fare 

and neck 

any bites in- 
flicted by 

wild carni- 
vora 

Healthy 

Healthy 

Should be started 
immediately 



Healthy 

Took sick, 
died or dis- 
aj>j)eared 

Should change over 
to an intensil’icd 
course upon ajipear- 
auce of first symptoms 
of disease, in the case 
of the animal’s death 
or disappearance 


1 

1 

Sick with 
rabies or 
killed, 
ran away, I 
unknown I 
animal 

— 

Intensified course 
should bo started 
immediately 
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Conlinucd 


Dosa^^c an:l rluralion of modulations in <<ays 
Fermi Phillips 


Notes 



CoiKlitioiial t'ourso: daily 
fur the first 7 days, and 
then every .‘Ird day to the 
end of ol)servatioii. 'J'he 
roiiditioiial eoiirse may 
he substituted by one 
daily dose of aiitirahie 
^miiima globulin 


An iiit(Misil‘ie(l course of 
vaccination or combined 
treatment witli tluj anti- 
rabic gamma globulin and 
the vaccine in hospital 
conditions. Inlensified 
course: 8 ml of vaccine 
(rermi type) daily for 
20 days, interval for 
10 days and a rejieated 
(ourse of 10 days by 
4 ml. Combined treat- 
ment: immediately after 
the bite, but not later 
than d days, the antirabic 
gamma globulin is given 
and a course of inoc- 
ulations is started 24 hrs. 
later; b ml of Fermi vac- 
cine daily, for 25 days 
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depend on the silo and the nature of the bites and data con- 
cerning the animal which inflicted the bites. Table G shows 
various systems of inoculations against rabies by vaccine 
and gamma globulin.. The following should be noted as 
supplementary to this table. 

The dosage of vaccines is given for adults and children 
over 14. Children from six to 14 are given tliree-fourtlis of 
the adult dose, children under five— -one half. Doses of 
from 0.5 to 2.5 ml of the Phillips vaccine are prescribed, 
at first gradually increasing the quantity (0.5-0.75-1 ml, 
etc.), and then keeping the dose at 2.5 ml for the remainder 
of the inoculation course. The vaccine is administered 
strictly subcutaneously in the abdomen, somewhat away 
from the midliiie on a level with or below the navel. Alco- 
holic drinks are forbidden throughout the course of treat- 
ment and in the months immediately following it, and 
patients should not overwork or become overheated. 

Antirabic gamma globulin is administered intr{\muscu- 
larly in the following doses: children under two— 5 ml, from 
three to twelve— iji keeping with the formula 3-|- the num- 
ber of years (for instance, the dose for a five-year-old child 
would be 3 + 5^-8 ml); adults — 0.25 ml per kg of weight. 
The administration of gamma globulin is made with a 
preliminary desensitisation according to Dezredke’s method: 
at first 0.1 ml of gamma globulin is given intracutaneously 
(gamma globulin is diluted 1:10 in a physiological solution), 
after 30 minutes 0.1 ml of whole gamma globulin is admin- 
istered subcutaneously and iji another 30 minutes the entire 
dose is administered intramuscularly. If the skin test re- 
veals increased sensitivity and yet gamma globulin has to 
bo administered (vital indications), then double desensiti- 
sation of the organism is carried out by the subcutaneous 
administration of 0.05 ml of whole gamma globulin and 
after 30 minutes 0.1 ml; simultaneously antihistamine ])rep- 
arations are used: 0.015 ml of dimedrol, three or four times 
daily. An hour later the entire dose is slowly adminis- 
tered intramuscularly; adrenalin and other antishock drugs 
should bo kept in readiness. 

In rare cases antirabic inoculations give rise to complica- 
tions in the form of paralyses or pareses and sometimes 
even cause death. On the average there are complications 
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in one out of 3,000-5,000 cases. There are various reasons 
for tJie complications, but the fact that they can occur re- 
quires a thoroughgoing approacli to the prescription and 
carrying out of inoculations so that they are not done un- 
necessarily and at the same time so that a person infeclcd 
with rabies is not left uninoculated. 

Rabies patients are compulsorily isolated in a separate 
ward and given individual attention. The district sanitary- 
epidemiological station is immediately notified. The 
medical workers who attend to the patient must take ])recau- 
tions against infection, wear rnhher gloves and inspect their 
skin. A course of inoculations should he taken if infection 
is suspected. 



TRACHOMA 


Etiology. The causative agent of trachoma belongs to big 
viruses; it may bo seen in a microscope if tinted by Roma- 
novsky’s melliod. The virus forms cytoplasmatic inclu- 
sion bodies wlilcli arc accumulations of olemenlary bodies 
(intracellular colonies of the virus) in the cells of the 
epilhelium of the conjunctiva. Unlike the majoriLy of 
viruses tlic agonl of trachoma is sensitive to syntliomycin 
and to some other antibiotics and cliemodriigs. It is not 
very viable in envirojunent and apparently survives for 
only a few hours. The virus of trachoma is strictly a parasite 
of man. Experimental infection has been induced only in 
monkeys, other laboratory animals being non susceptible. 

The agent of follicular conjunctivitis resembles trachoma 
virus in antigenic structure and in other biological proper- 
ties, which has led certain investigators to identify the 
two diseases. The virus of trachoma belongs lo the family 
of Chlamijdozoa, other members of which are the agents 
of psittacosis, lymphogranulame inguinal and some other 
diseases. 

Pathogenesis. The agent of trachoma is distinguished by 
a marked tissue tropism; it multiplies only in the epithe- 
lium of the conjunctiva of the eye. Upon reaching the con- 
junctiva it multiplies and sets up chronic inflammation of 
the connective tissue of the eye. A specific feature of tracho- 
matous inflammation is the diffused infiltration of the ade- 
noid tissue with the formation of follicules with subsequent 
degeneration and scarring. Following an incubation period 
of 5-12 days, there is gradual onset of the disease, which 
then takes a chronic course. Three stages are distinguished: 
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in Iho first stago (trachoma I) thoro is a gradual aggravation 
of tho inflammatory plienomona, infiltration of the con- 
junctiva and tho development of folliciilos; during tho sec- 
ond stago (trachoma 11) the degeneration and decompo- 
sition of the follicules and the beginning of scarring take 
place; in the third stage (trachoma 111) scarring is tho pre- 
dominant process. 

Neglected traclioma leads to entropion scarring, tho de- 
struction of the glandular apparatus of tho conjunctiva, le- 
sions of tlie cornea (keratitis, pannus, ulcer) and frequently 
to blindness. The virus remains in the organism throughout 
the course of tlie disease. 'I’here is no immunity. 

Sources of Infection. Tho reservoir of tho virus is man, 
and tho source of infection, patients. In the chronic form of 
tlie disease the patient is infectious for a long period, some- 
times for years. The degree of infeclivity varies with the 
stage of the disease. Patients are particularly infectious in 
tho first stage, and with tho development of scarring the 
infectivity (leclines. Inasmuch as the disease always takes 
a clinically expressed form and is a lengthy one, too, jio 
forms of carrying are observed in trachoma. 

Hollies of Transmission. Tho infectious entity is discharged 
into tho environment witJi the excreta of the conjunctiva 
of tho patient’s eye. Infection occurs in the course of do- 
mestic contact with the patient through dirty hands and 
tho common use of towels, water, etc. Hiore arc grounds 
for believing that flies may serve as mechanical vectors 
in endemic districts. 

Susceptibility to trachoma is apparently universal. This 
is confirmed by cases described in literature of artificial 
infection with trachoma which have almost always resulted 
in the development of tho disease. 

Epidemiology, ''rrachoma is widespread in different 
countries, particularly in the colonial and dependent coun- 
tries, Trachoma statistics then are either incomplete or 
non existent and only approximate estimates may bo made 
about the degree to which tho population is afflicted with 
trachoma. According to Morax and Petit, there are approx- 
imately 90-100 million people suffering from trachoma 
in tho world; it is particularly widespread in Eastern coun- 
tries. In Egypt, up to 90 per cent of the population suffer 
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from trachoma, in India the incidence among school chil- 
dren reaches 90 per cent, and among servicemen, up to 76 
per cent; in Palestine a recent estimate showed that there 
were 400,000 trachoma patients and that 26.2 per cent of 
blindness there was caused by trachoma. Trachoma is found 
in Italy, Spain, France, the Netherlands and other countries. 
It is a typically social disease afflicting the poorest section 
of the population living in had housing conditions and 
having a poor knowledge of hygiene. 

Trachoma was prevalent in Russia before the Revolution. 
According to the available data there were 1,020,833 tra- 
choma patients in the country in 1913. Trachoma morbid- 
ity was particularly high among nationalities livijig in 
semicolonial conditions: the Chuvash, Tatars, Mordovi- 
ans, Mari, Turkmen and others. Trachoma incidence has 
dropped radically in the years of Soviet power although 
the remnants of former foci are still present in several parts 
of the country. 

Prophylaxis. Trachoma control in the U.S.S.R. is carried 
out in conformity with the decision of the All-Union Cen- 
tral Council of Trade Unions and of the Council of People’s 
Commissars of the Russian Federation of November 27, 
1927. A special network of medical and preventive institu- 
tions has been set up in areas afflicted with trachoma, and 
the population is examined with a view to detecting tra- 
choma sufferers. All patients are subject to compulsory 
treatment (in hospitals or polyclinics) and are subsequently 
kept under medical observation. In keeping with the de- 
cisions of the Central Committee of the C.P.S.U. and the 
Council of Ministers of the U.S.S.R. of January 14, 1960, 
the remaining foci of trachoma are being eradicated. 
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